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New England Association of Gas Engineers. 
atthe su, 

The next Semi-Annual Meeting and excursion of the Association, with 
their ladies and fr ends, will be held at North Adams, Mass., on the 18th 
and 19th days of August next. Headquarters at the Wilson House. 

Gzo. B. Nzau, 
Secretary. 


Boston, July 10, 1880, ° 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.. 
AS SECOND CLASS MATTER. 





GAS ENGINEERING. 
eee 
At the recent meeting of the American Society of Civil Engineers, held at 
St. Louis, Mo., the President’s address, upon the progress of Engineering 
in the United States, alludes as follows to the subject of Gas Engineering— 
[The address was prepared by Mr. O. Chanute, Vice-President of the So- 
ciety, owing to the absence of the President in Europe. | 


GAS ENGINEERING. 


Another department of engineering represented in this Society, has for its 
object the construction and management of works devoted to the manufac- 
ture of illuminating gas. 

In 1850 there were only about fifty gas light companies in the United 
States. In the thirty years which have elapsed since that time, the number 
of companies has increased to nearly nine hundred, with a capital aggregat- 
ing more than two hundred millions of dollars. The amount of gasannually 
manufactured for illuminating purposes is probably not less than twenty 
thousand millions uf cubic feet. ‘The magnitude of the business may, per- 
haps, be better comprehended from the statement that this entails the min- 
ing, transportation, handling and carbonizing of something over two millions 
of tons of coal per annum. 

The gas makers, however, unlike railroad managers, have not until re- 
cently been compelled, by sharp competition, to study close economy, but 
the pressing demand for a reduction in the price of illuminating gas to the 
consumer is, to-day, necessitating the application of scientific education in 
all the departments of its manufacture. 

The improvements that have been made thus far have consisted mainly in 
the setting of the retorts, and in more efficient condensation and purifica- 
tion. The competition brought about by the introduction of other illumi- 
nating agents is compelling the attention of engineers to the application of 
machinery, in the various operations involved in gas making, for the par- 
pose of reducing the cost of labor, and also tu develuping the useful applica- 
tion of the various residual products, which result from gas manufacture. 

In other countries than the United States, particularly in England and 
France, the value of these residual products, together with the lower price 
of labor and material has enabled the companies to reduce the price of their 
gas much below the point at which it can be profitably sold in this country. 
In the city of London the sale of residual products returns to the companies 
sixty-six per cent. of the cost of their coal. When the demand for these 
products increases to that extent in this country, a very decided reduction of 
the price of gas to the consumer can be made without reducing materially 
the profits of the companies. 

The most recent application of the results of scientific investigation con- 
sists in the introduction of gas furnaces, and of mechanical means for charg- 
ing and discharging the reto' t. 

In gas furnaces very decided success has been reached not only by foreign 
engineers but by engineers in this country. The efforts that have beon 
made in mechanical stoking, have heretofore resulted only in partial success 
but within the last year a machine has been invented and put into practical 
operation in the city of Cincinnati, which bids fair to accomplish the desired 
result. 

Much attention has been paid of late to what is called water gas, which 
consists, in principle, of the decomposition of steam by means of incandes- 
cent fuel, the resulting products of which are carburetted with petroleum to 





give it illuminating qualities. Claims of superior cheapness have been made 
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by the promoters of this process, while coal gas makers claim that gas can 
be made from coal as cheaply as by any of the water gas processes. As the 
latter have been largely introduced in some places, time will undoubtedly 
show which party is entitled to the greatest amount of credence, but as yet 
by far the largest proportion of illuminating gas sold in this country is made 
from coal. 
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Suffocation by Coal Gas. 


— 





Eprxsureu, Scoruann, July 2, 1880. 

I observe in your Journal, of 16th ult., a note of the personal experience 
of one who was ‘‘overcome by gas.” I once had similar experience, and 
during the continuance, to outward appearance, of utter insensibility, I was 
quite cognizant of the remarks of those who were anxiously endeavoring to 
rouse me to consciousness. 

My foreman at the works then under my charge, following instructions I 
had previously given him in dealing with such cases, administered a large 
wine glassfull of water containing about a tea-spoon of sal volatile, by which, 
as a stimulant, the prostrated animation was quickly restored, and within an 
hour or two the effects of the gas suffocation passed away, leaving a slight 
headache. 

During an experience of many years in a large gas works, I found that a 
traditional method of dealing with gas suffocation, one existing years before 
my time, was the application of considerable and potent doses of whiskey 
which, in most cases, was followed by recovery ; and a stock of whiskey be- 
ing kept always at hand, I began to think, from the frequency of cases re- 
quiring whiskey, that the medicine had something to do with the number of 
gas suffocation cases. 

I consulted a skilled medical friend, who suggested the application of sal 
volatile, and I am gled to avouch for its essential efficacy in restoring sus- 
pended animation from the cause referred to, and also as a preventive, for, 
certainly, the abandonment of the whiskey cure in favor of the ammonia 
spirit reduced the average number of cases by 50 or 60 per cent. It might 
be worth trying on your side of the water. 

An Oup Scottish Gas ManaGeEr. 








New England Association of Gas Engineers. 
Sa ae 

The following is the programme for the Summer Meeting of this Associa- 
tion : 

The next Semi-Annual Meeting and Excursion of the members of the As- 
sociation, with their ladies and friends, will occur on the eighteenth and 
nineteenth days of August, 1880, at North Adams, Mass., a programme of 
which is hereto annexed : 

Members are permitted, by vote of the Directors passed at their last meet- 
ing, to invite, in addition to the ladies, officers of gas companies and gentle- 
men furnishing machinery and supplies for such companies. 

Tickets from Boston to North Adams, via the Hoosac Tunnel and return, 
can be obtained of the committee, either before or on the morning of the 
18th of August, for $4 each, (regular fare $8.50.) Board at the Wilson 
House, North Adams, including banquet at Greylock Hall, at the rate of 
$2.50 per day. Comfortable mountain carriages for the rides named in the 
programme, capable of seating eighteen persons, will be furnished for $1 a 
seat for each trip. Carryalls for four persons, with two horses, $5 each trip. 
Single teams, for two persons, $2.50 each trip. 

The Committee would have been pleased to have made arrangements for 
transportation from other parts of New England and elsewhere, at commuted 
rates, but were unable to do so. The place of meeting will be found to be 
easily accessible ftom the residences of those propusing to attend the same, 
who cannot avail themselves of the arragements made by the committee for 
starting from the Fitchburg Railroad Station in Boston, and they are re- 
spectfully referred to the time tables of the several railroads communicating 
between their respective places of residence and North Adams. 

The great success of the last semi-annual meeting and excursion, at which 
the ladies were present for the first time on an occasion of the kind, has en- 
couraged the Committee to make extensive arrangements for the coming 
occasion ; and they confidently expect, not only a full attendance of the 
members with their friends, but also a large gathering of the ladies. 

The novelty of passing in a railway car nearly five miles through the bed 
of a mountain ; the delightful rides arranged for in the programme, which 
will bring to view the magnificent scenery around North Adams; the ele- 
vated position of Greylock Hall, on a slope of Greylock Mountain, command- 
ing a most extensive and charming landscape ; and the rare opportunity of 
meeting and exchanging views with members of the profession from New 
England and other places, are sufficient attractions, in the opinion of the 
Committee, to induce every member to make unusual exertions, and to fore- 
go all ordinary engagements in order to be present. 

The Committee emphatically request g]] those receiving this circular to 





notify the Secretary, on or before the 14th day of August next, whether they 
propose to attend the meeting or not. 

Those intending to take the train on the morning of the 18th of August, 
at the Fitchburg Railroad Station, Boston, will please inform the Secretary 


of the fact. 
Grorce B. NEat, 


Secretary. 
L. P. GErRovrp, q 
Joun ANDREW, Committee of Arrangements. 
Gro. B. Nau. 


Boston, July 6, 1880. 


Programme, Wednesday, August 18, 

8:30 a.m.—Leave Fitchburg Railroad Station, Boston, for North Adams, via. 
Hoosac Tunnel. 

1:05 p.m.—Arrive at North Adams, Short walk to Wilson House from De- 
pot. 

2 p.m.—Dinner at Wilson House. 

4 p.m.—Ride to East Summit of Hoosac Mountain and back. 

7 p.M.—(Or upon return from ride) Tea. 

& p.m.—Business meeting of the Association. 
Thursday, August 19. 

7 to 8 a.m.—Breakfast. 

9a.m., Prompriy.—Ride through Williamstown to Greylock Hall. 

1 p.m.—Banquet at Greylock Hall. 

3 p.m.—Leave for Wilson House. 

4:35 p.m.—Take train for Boston, via Hoosac Tunnel. 








Book Notices. 
a re 

Science, a new weekly journal of scientific progress, has just made its ap- 
pearance, No. L, Volume I., presents a very neat and convenient form of 
periodical which, if its design, as expressed by itself, is adhered to, will 
make it a very valuable paper. 

‘« * Science’ occupies a field in periodical literature hitherto unoccupied, 
and is the only first class weekly journal in the United States, devoted to 
science, recognized by scientists as their medium of communication. 

‘To all who desire to keep au courant with the progress of Science, this 
Journal will be found invaluable. If is offered in a size convenient for bind- 
ing, and will form two annual volumes with good indexes, replete with orig- 
inal articles by the most eminent scientists, and as a standard work of refer- 
ence on scientific subjects should find a place in every library and house- 
hold. 

‘The list of Associate Editors is not yet complete, but so far it comprises 
the names of professional scientists in the various branches of science with 
which they have identified themselves.” 








The Manufacture of Coal Tar Dyes. 
ee 
The extent to which the manufacture of coal tar colors is now carried is 
shown by the following statistics of labor and production at one of the prin- 
cipal coal tar color works in Germany : 


There are employed over 1,000 workmen, in addition to 40 overlookers 
and branch managers, twenty-five chemists, one engineer, and thirty 
clerks and accountants. The yearly consumption of coal amounts to 
17,000,000 kilos; anthracene, 825,000 kilos; naphtha and _ benzole, 
950,000 ; chromate of potash, 280,000; caustic soda, 1,245,000 ; sulphuric 
acid, 2,250,000; muriatic acid, 4,050,000; nitrie acid, 825,000; alcohol, 
91,500 ; and sundry chemicals, 3,560,000.—Sci, Am. 








Phosphorescence of the Glow-worm. 
ee ae 

Jousset de Bellesme has repeated the experiments of Matteucci upon the 
glow-worm with some precautions which lead him to more satisfactory re- 
sults. He removed the cephalic ganglia so as to destroy all voluntary 
phosphorescence, and substituted the passage of a moderate electric current 
through the body, or in the luminous organ, thus producing a brilliant 
phosphorescence. When the insect thus prepared was plunged into car- 
bonic acid, or into either of the inert gases nitrogen and hydrogen, the elec- 
tric excitement produced no light.—Les Mondes. 








New Use or Nicxen.—Nickel is more infusible than iron, more mallea- 
ble, more ductile, tuugher, and not affected by atmospheric influences, M. 
Fleitman has found that when melted it absorbs some carbonic acid, and if 
a small quantity of magnesium is then added the metal becomes remarkably 
ductile and malleable. It can be drawn out into very fine wire or beaten 
into extremely thin leaves, and can be readily welded either to nickel oriron, 
—~Chron, Ind, =e 
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{From the “London Journal of Gas Lighting.”) 


Seventeenth Annual Meeting of the British Association of Gas 
Managers. 
: —_— 
INAUGURAL ADDRESS OF THE ACTING PRESIDENT, CHARLES HUNT, ESQ., OF 
BIRMINGHAM. —Delivered Tuesday, June 8, 1880. 


Gentlemen :—The circumstances under which I have to ask for more than 
the usual measure of that indulgence and support which have been so freely 
accotded to every former occupier of this chair are fully known to you. It 
has unfortunately happened that the President of your choice has been 
compelled by persistent ill health, in the midst of his term of office, to re- 
turn into your hands the dignity conferred upon him. Our regret at the 
necessity for such a step remains profound ; and I am sure that you will 
wish me to convey thus publicly to Mr. Douglass the assurance of your 
sympathy, and of your earnest wishes for his speedy and complete recov- 
ery and future prosperity. 

As you are doubtless also aware, our esteemed Secretary, Mr. Bennett, 
has during the last few months been laid prostrate by a seriour illness, from 
which he is happily to a considerable extent restored. While congratulat- 
ing him upon his recovery thus far, we have it in our power to testify, in 
the most practical manner possible, to our regard for one to whose exertions 
the Association is so greatly indebted, by assisting in the work of this 
meeting when assistance would be of service, and by the exercise of as 
much forbearance as possible during the continuance of it. 

During the past year we, as an Association, have lost through death five 
of ournumber, These are—Mr. George Berry, formerly and for many 
years Manager of the Ashford Gas Works, in Kent; Mr. A. F. Livesay, 
formerly part proprietor of and otherwise officially connected with the 
Ventnor Gas Works, Isle of Wight; Mr. F. W. Brothers, late Manager of 
the Chorley Gas Works ; Mr. H. S. Pierson, formerly Inspector of Mains, 
in the service of the Chartered Gas Company ; and Mr. Claudio Gil, of the 
Gas Works, Barcelona ; all of them most worthy representatives of the pro- 
fession to which they belonged. 

It is fitting here tu record also the death of one who, although not a mem- 
ber of the Associatiou, yet took a warm interest in its welfare, as in every 
thing connected with the gas industry. It was only last year that we had 
to lament the loss of the familiar reporter of our proceedings, and now the 
keen yet kindly critic has gone from among us. Mr. T. W. Fewtrell, F.C.S., 
whose death we now deplore, took for several years an active part in the 
management of the Journal of Gas Lighting, succeeding, in a great meas- 
ure, the late Mr. T. G. Barlow. His intimate knowledge of chemistry 
rendered his criticisms upon the subject of gas manufacture of especial 
value ; although his name will probably be held in remembrance chiefly as 
co-editor of Mr. Newbigging of ‘‘ King’s Treatise on Coal Gas,” the most 
valuable and comprehensive work of the kind yet attempted. 

If the present ‘otal number of members be compared with that for the 


erably more than doubled during the past ten years, proving it to be 
possessed of an amount of vitality greatly in excess even of that with which 
the manufacture of gas is ordinarily credited. Nor will it be found upon 
examination that its augmented usefulness suffers in comparison with this 
great accession to its numbers, Year after year fresh fields for investiga- 
tion have been opened up, pew problems have been presented for solution, 
until there is hardly a detail, intimate or remote, of the complex art of gas 
manufacture that has not been made the subject of free, exhaustive, and in- 
structive criticism. Our discussions haves made of indiv.dual knowledge 
common stock; our published transactions will be found to be a faith- 
ful reflex of, almost without exception, the most advanced opinions upon all 
technical matters relating to gas. 

These annual gatherings afford to the gas manager more and more favor- 
able opportunities for throwing off that crust of isolation by which he is apt 
to be enveloped, and for freeing himself of crudities that are so often en- 
gendered by a life of comparative self-dependence. It is not necessary that 
his voice should have been heard at these meetings; he may have been a 
mute participator in our proceedings; yet if he hus not returned to. his 
work improved by contact with his professional brethren, quickened in his 
desire to do the best that he can both in and for his calling, he will have 
proved himself to be insensible to one of the most powerful appeals that 
could be addressed to him. Such, in brief, has been the work of the Asso- 
ciation, and such may it long continue to be. 

My object, however, in thus referring to it is not one of laudation merely; 
there is, as may be readily imagined, a reverse side to this pleasing picture, 
which I conceive it to be equally my duty to place before you. Some there 
are among us who do not feel entire satisfaction at the past career of the 
Association, and who desire to mould its future more in accordance with 
their views of an enlarged sphere of usefulness, With these it is impossi- 
ble not to feel a certain amount of sympathy, There can be but few who, 








looking back along the road they have traveled, have not to recall some 
opportunities disregarded, some aspirations unfulfilled. As with the indi- 
vidual, so it may also be with the Association. 

It is objected that its aims have been metropolitan rather than cosmopoli- 
tan ; its actions mechanical rather than progressive. Toward the satisfying 
of a growing desire on the part of members for more frequent opportunities 
of discussing matters of immediate importance, it has made no effort; and 
hence the formation of district associations ; of sections, bound to it indeed 
by the strongest ties of sympathy, but owing to it no other allegiance than 
that which is secured to it by the force of superior numbers, position, and 
influence. In the conduct of its affairs it has adhered, without sensible 
variation, to its original programme ; our annual volume, while increasing 
in bulk and, let me add, in value also, remaining what it was at the com- 
mencement—a report solely of the proceedings of two or at most three days 
in every year. ‘here seems to be no good reason why, except perhaps on 
the ground of expense, this should not be made of still greater value to us 
all. Following the example of similar associations, it might, through the 
instrumentality of a Committee of Publication, be constituted a complete 
record of the progress of gas manufacture in all parts of the world. This 
would be accomplished by the selection, and translation where necessary, 
of such extracts from both British and foreign journals as might, in the 
opinion of the Committee, possess a permanent interest in relation to gas. 
In this way we should be kept informed semi-annually or oftener if found 
desireable, of the advances made in connection with gas lighting abroad, 
and at the same time be building up for ourselves an epitome, for refer- 
ence, of the most valuable and comprehensive kind. 

In another direction also it seems possible that we might with advantage 
imitate the practice of kindred societies—namely, in the eucouragement and 
prosecution of original research. I am not unmindful of the fact that the 
Association has in its gift at least one medal, besides premiums at will, and 
that in the bestowal of these it is unlikely that the claims of the meritorious 
investigator could be overlooked ; yet do we not fail somewhat in our aims 
by not giving, to a certain extent at least, point and direction to the labors 
of the latter, and by abstaining, in our collective capacity, from all attempts 
at elucidating some of the apparent mysteries of gas manufaciure? Such, 
at any rate, are among the suggestions that occur for extending the useful- 
ness of the Association ; and I venture to hope they may not be deemed un- 
worthy of your consideration. 

Whatever of truth there may be in the saying that ‘ London is not Eng- 
land,” certain it is that its gas polity is reflected far and wide, pussessing an 
interest extending beyond even the limits of the realm. H-re was first 
made conspicuously apparent the failure of active competition when applied 
to gas undertakings ; and here also, following within the space of a few 
brief years the rejection of this principle, was first accepted, in its most 
comprehensive sense, the very opposite one of amalgamation. It is not 
necessary to justify the combinations that have taken place, and of which 


: us! gee “~ | we cannot yet have witnessed the last, by pointing to reductions of price 
year 1870, when it was 314, it will be seen that the Association has consiu- ‘ 


that have followed, or are expected to follow ; their advantage has been 
made apparent enough during the past few years by the disappearance 
from crowded neighborhoods of works that could uot but be inconveniently 
and uneconomically conducted. The growing requirements of an overtlow- 
ing population had; in fact, rendered amalgamation a necessity altogether 
apart from financial considerations ; yet the concentration of manufacture 
in the most suitable localities thus made possible, must of itself, from its 
greater economy and the higher degree of skill that it admits of, have event- 
ually secured great and lastihg benefits to the consumers, had they 
only possessed what has been called the *‘ magic of patience” to await its 
fruition, 

Gas legislation, however, like Parliament itself, seems destined every few 
years to undergo a more or less complete revision ; and in the fulness of 
time, albeit precipitated by events that need not now be recalled, it was 
considered desirable to stimulate the action of the companies toward fur- 
ther reductions in the price of their gas. The introduction of the sliding 
scale of dividend is recognized as having been mainly the work of one of 
our past-presidents, and now an honorary member—Mr. George Livesey ; 
and it is an achievement of which he may justly feel proud. Without of 
necessity indorsing every argument that was advanced in support of so great 
a change, it may be accepted, at this distance of time, as the first, as it remains 
the only attempt to apply to what, in the hands of companies, are essentially 
commercial undertakings, sound commercial principles ; and for this reason 
if for no other any effort,to disturb it would be a matter for regret. Never- 
theless it is to be apprehended that the public will regard with increasing 
jealousy augmentations of dividend for which only a bare justification can 
be shown to exist. 

The permanence of the sliding scale as an institution depends, it may be 
said, upon its good behavior. It may be expected to continue in favor so 
long as it operates, or is believed to operate, more for the benefit of the 
consumer than the legislation it superseded ; but it might quickly fall into 
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into disrepute upon the production of evidence of the superiority of the 
latter, or, in other words, if it could be shown to have retarded rather than 
have accelerated what might be called the natural progress of reduction. 
Whether in such an event the acquisition of the gas undertakings, in trust 
for the public, would be further promoted by parliamentary action, it is 
perhaps, notwithstanding the recent correspondence upon the subject, pre- 
mature to consider. 

Public attention has now for a lengthened period been directed to the 
claims of the electric light to be considered under its most receat aspects, 
as a rival to gas for the general purposes of illumination. Ever since the dis- 
covery, almost contemporaneously with gas lighting, of the conversion 
under certain conditions of electric energy into light, this possible means of 
illumination has attracted to itself the very highest scientific intelligence. 
For nearly the best part of a century the names of many of our most emi- 
nent men of science have been identified with efforts for its development 
and it is therefore not at all surprising that its advocates to-day are men 
upon whom we are proud to say have fallen the mantles of Faraday and of 
Davy. But what, it may be asked, is the position which has been secured 
for it, and what are the prospects with which it has been endowed? Have 
we any greater reason to fear in it a rival now than at any past period of our 
history? Are we entitled still to term it the ignis fatuus of modern philos- 
phers, or has it, in the words of one of the most distinguished of these, 
after having been in dreamland for sixty years, now come into the 
world of realities? These are questions that concern our future, and 
although we may reasonably believe that in the main they are in course of 
practical settlement in favor of gas, yet a brief consideration of them may 
not seem altogether undesirable, 


It is evident, then, that the electric lamp, for ordinary indoor purposes, 
has yet to be invented. Notwithstanding the sensational announcements 
that have from time to time been sent to us frum across the Atlantic, no 
advance whatever has been made toward the adaptation of the light to do- 
mestic requirements. It is not, however, to be inferred from this, or from 
the many failures that have occurred, that therefore, in the present state of 
the science, the lighting up of moderately large interiors is impracticable. 
On the contrary, evidences of its practicability are of no recent date. As 
an example, I may recall to your remembrance the illumination, some time 
ago, of the Hippodrome, in Paris, than which anything of the kind more 
charming in its general effects it is difficult to imagine. The impression 
left upon my mind by that enormous building, flooded with light in every 
part, by the sea of faces, every lineament of which was, so to speak, dis- 
tinctly visible, will not soon be effaced, and has reconciled me to much of 
the enthusiasm which the new light invoked. 

The Paris Salon, also, has this season, and for the second time, been 
lighted up upon the Jablochkoff system, in a manner that has called forth a 
large measure of approbation. Many efforts in the same direction have 
likewise been made in this country—efforts, it is true, for the most part of 
brief duration, yet becoming more persistent and continuous ; and, so far, 
illustrating the possibility of successful illumination. 

There is uo need to inquire too closely into the causes that in so many in- 
stances have led to the abandonment of experiments auspiciously com- 
menced. These may have been various, but one that has been patent to all 
is the intolerable flickering and unsteadiness inherent in %lmost every lamp 
that has yet been introduced. As an instance of the extent to which this 
interferes with the efficiency of electric lighting, I may meition the results 
of some observations made not long ago, at my instigation, of the effect of 
a Jablochkoff ‘‘ candle” in full combustion, placed within a clear glass lan- 
tern. These disclosed a rapid variation in the light affoided ; the differ- 
ence in the areas of illumination, many times repeated within the space of 
only two or three minutes, being represented by the propertion of 9 to 4; 
that is to say, that while the observer was able at one time to see to read at 
a distance of 203 feet from the lantern, almost immediately afterward the 
light became so contracted that he could only see to read the same print at 
a distance of 132 feet. This experiment was continued for some little time, 
and by three different observers, with practically the same results, although, 
as was to be expected, the distances arrived at by sach were by no means 
the same. Within doors this defect has usually been overcome in a great 
measure by placing the lamps sufficiently close together to allow their cir- 

cles of illumination to completely overlap ; but so expensive a remedy is of 
itself an efficient barrier to the employment of any system depending 
upon it. 

Much attention, however, continues to be given to a matter of such vital 
importance ; and not long ago there was exhibited, among others, in this 
hall,* an improved form of lamp, the invention of a Mr. Crompton, which 
is said to combine steadiness with simplicity of action. This lamp it is un- 
derstood, is already in use in Glasgow and other places, while the improve- 
ments that have been made in the Werdermann incandescent burner has 
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secured for 1t a place among the competitors in the interesting trial that is 
about to be conducted at the Opera House in Paris. The Brush system 
has also been introduced into this country from America, where, according 
to report, it has met with considerable success, and has been applied, 
among other uses, to the lighting of underground workings. It is not easy 
for us to conceive of the adaptation of any system of electric lighting to 
such a purpose, but I need hardly say that we, of all sections of the com- 
munity, are interested in the highest degree in all that concerns the safety 
and comfort of the miner, and are prepared to welcome with satisfaction 
and thankfulness any means by which they may be rendered more secure, 
So far, therefore, from grudging to electricity this field of usefulness, we 
would say to it in all sincerity, ‘‘ Go on, and prosper.” 

The cost of production of the electric light per candle is, according to the 
most reliable evidence, so absolutely governed by the magnitude of the 
light evolved, and the ultimate value of the latter is so entirely dependent 
upon the use that can be made of it, that it seems impossible to arrive at 
any fixed notion in regard to it in comparison with that of gas. All that we 
know with any degree of distinctness is that its superior economy has never 
yet, unless for very special purposes, been demonstrated, either in this 
country or, I will venture to say, out of it. 

It is true we have heard much, and are probably destined to hear more, 
of the cheapness of its production on a large scale, say in a 6000-candle 
lamp ; but then it is apparent that in the application of such a powerful 
light all, and more than all, of the advantages of economical production 
may readily disappear. This in practice is found to be the case, and hence 
it is that systems producing lights of lesser magnitude continue to be pre- 
ferred, although costing very much more, in consequence of, to use the 
words of Mr, Preece, the “‘ terrific waste’ of subdivision. It has, however, 
been claimed for these that, in their adaptation to the requirements of fac- 
tories and other similar buildings, they possess an advantage over gas in 
the matter of cost ; but here again there is little or no reliable data ; and it 
will be found that in the majority of cases other reasons than that of econ- 
omy have determined their adoption. 

Such comparisons, too, as have been made, have invariably, and perhaps 
of necessity, been between the cost price of the one means of illuminatioa 
and the selling price of the other, forgetful of the fact that in the same way 
might gas itself be proved to be cheaper than gas. It was only the other 
day, for instance, that I heard of a large manufacturer, having gas works of 
his own, who is making gas mainly for the sake of the coke that he pro- 
duces, which is valuable to him in his manufacture, and with which it is 
evident that he is by no means overstocked. It is clear that his gas is 
costing him very much less than it would if he obtained his supply from 
the local authority or company ; and this, although probably in a much less 
marked degree, is doubtless the position of many who prefer to be their 
own producers. But such experience by no means suggests the advisability 
of every consumer following the example of these economists ; this imprac- 
ticable alternative being very far removed by the development of a system 
that has hitherto remained unsurpassed for convenience and adaptability to 
the requirements of the greatest number. 

What is really to be considered, then, is not so much whether electric 
lighting is or is not going to supersede gas in this large building or in that, 
or whether, for certain purposes, it may not find extended employment ; 
but rather the possibility or otherwise of its expansion into a system at all 
comparable with our own. In this view our interest in the efforts of elec- 
tricians continues to be centred almost wholly in the experiments upon the 
Thames Embankment, where alone has there been any practical attempt at 
determining the problem of distribution. This being a matter upon which 
so much of the future of electric lighting depends, the engineers in charge 
are justly entitled to the credit of having scored a considerable success in 
proving, as has peen done during the past few months, the practicability of 
the transmission of the electric energy, without appreciable loss, to neariy 
twice the distance originally contemplated ; although to us, who are accus- 
tomed to send our gas through systems of mains of hundreds of miles in 
length, it seems a very small matter indeed to make an extension of a few 
hundred yards or so. 

The bolder spirits among the electricians, however, are at the present 
time meditating far loftier flights, calculated, in their opinion, to exalt elec- 
tric lighting into the regions of economical science. Dr. C. W. Siemens, 
whose name has long been honorably associated with the progress of 
science and industry, both in this country and abroad, has proposed the 
transmission of electric energy on a scale far exceeding anything that has 
yet been attempted. He has arrived at the conclusion that a copper con- 
ducting rod, 2 inches in diameter, would suffice to convey 1000-horse power 
to a distance of 30 miles. We are not concerned as to the initial power that 
would be required to produce this effect, nor as to the means by which it 
would be obtained, whether by the agency of steam or by the subjugation 
of a waterfall. What interests us mostly is the indication the proposal 





affords of the possibility or otherwise of successful distribution in competi- 
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tion with coal gas. It is estidite that wah a conductor would not cost, 
ordinary times, much less than £100,000, or, let us say, about that of a 24. 
inch gas main. There is, it is true, no precise parallel to such a length in 
ges distribution, the nearest approach to it being probably the case of the 
Beckton works, where it is understood the gas is transmitted to a distance 
of 15 miles before distribution ; but our knowledge of the subject enables 
us to discuss such a project as one that is entirely within the bounds of 
practicability, and with regard to which a tolerably exact calculation can be 
made of the effect. Assuming, then, an initial pressure of, say, 6 inches, 
or that of most gasholders of any size, it will be found that a 25-inch main 
is capable of delivering to a distauce of 30 miles, and between two level 
points, a sufficient quantity of 17-candle gas for an effective illumination of 
about 220,000 candles, when consumed during one hour. On the other 
hand, the value of the 1000-horse power has to be variously estimated. If 
expended in conjunction with Jamps of large power, which for ordinary 
purposes are simply impracticable, it may be said to represent an illumina- 
tion of 1,200,000 candles ; if applied to the more practicable Jablochkoff 
system, we should expect to get an available illumination of about 230,000 
candles, or much the same as in the case of the gas. This, however, it may 
be fairly assumed, is the maximum effect to be expected from the copper 
conductor, whereas we know perfectly well that the rate of delivery through 
the gas main could, by means of common enough appliances, and at a very 
trifling cost, be enormously if not indefinitely increased, to say nothing of 
the accidental assis:ance that might be afforded by rising ground. 

Regarded, therefore, as merely a matter of transmission, and taking no 
account of the fact that the minimum delivery of the gas main would repre- 
sent, if converted into power by the gas engine, more than three times the 
ultimate effect of the copper conductor, it is evident that gas lighting has 
nothing whatever to apprehend from the facility of conduction of electric 
energy as illustrated by the proposals of Dr. Siemens. So that, when we 
are threatened with a competition that is to brought about by the utiliza- 
tion of waste water power, we may confront dream with dream ; ours not 
perhaps the least possible of realization, being of the time when the waste 
gases from innumerable coke ovens shall be collected, purified, and stored 
for the use of the nearest towns ; or, further yet into the future, when gas 
manufactories on a gigantic scale shall be established in the heart of our 
principal coal fields, for the purpose of furnishing the means of light and 
heat to our great centres of population, in much the same way as the water 
supply is in course of being dealt with by the boid and sagacious projectors 
of the Thirlmere scheme. 

While occupied in this way in observing the front of our position, a more 
potent, because a more insidious adversary claims attention in our rear. 
Considering all the advantages that gas lighting possesses and is ablo to 
offer, it may upon first thought appear a little absurd to describe the incon- 
venient oil lam; as a powerful competitor ; and yet to this dignity must it 
be acknowledged that our apathy has too frequently raised it. Ever at 
hand to a very numerous class of consumers as a possible and cheap alter- 
native, its manufacture has become an important, and continues to be an 
increasing industry, with an effect upon our own that cannot fail of being 
almost correspondingly opposite ; so that, at a time when so much is being 
done to establish for gas new uses, it is important to inquire how far its 
primary use is restricted by the protective policy that is just now so much 
the fashion. 

The returns that have been most kindly furnished me, and which I take 
this opportunity of acknowledging, reveal the fact that there is, in most 

‘ towns, a very wide field for the employment of gas for illuminating pur- 
poses, untouched, because for the most part avoided, by gas enterprise, 
They showed that in 40 large towns, having populations of not less than 
40,000, in which what is known as ‘‘common” gas is supplied, the con- 
sumption per head of population varies from 2000 to 4600 cubic feet per 
annum, the average being 3197 cubic feet, while the proportion of consum- 
ers to tenements differs more widely still, being, in the 20 towns respecting 
which I have been able to obtain complete returns, from 28 to 91 per cent., 
with an average.of 59.25. In only two instances is the percentage more 
than 76, and in only 11 1s it over 60. 

It might be superficially assumed that these variations are the effect of 
population, price, or habits ; but the returns make evident the existence of 
an influence more powerful than these. For example, there are two neigh- 
boring towns, similarly constituted, but one more than twice the size of the 
other, price and quality being much the same in both, in the smaller of 
which has been developed a consumption far exceeding per head of popula- 
tion that of the other, with a percentage of consumers actually more than 
double, In this instance a less generous treatment of the consumer in the 
larger town stands plainly enough in the way of an augmentatiou of busi- 
ness of fully 60 per cent. Again, in one very small non-manufacturing 
town, not included, on account of its size, with those I have just referred 
to, there is a percentage of consumers of 70, and a consumption per head 
of population of 3500 cubic feet ; in striking contrast with a manufacturing 





town more than twelve times its size, in which the ssihehiaain is wie 34, 
and the consumption 2500. 

I do not know what may occur to you as a reasonable explanation of such 
an anomalous condition of things, but I believe I am in possession of 4 
sufficient, although by no means a satisfactory one. 

The fourth question in my circular was, ‘‘ What is your rule with regard 
to deposits or guarantees ?” and the answer to this from the smaller of these 
two towns was, ‘‘ No deposit or guarantee.” The other reply is to be in- 
terpreted as expressing considerable confidence in the principle of ‘‘ money 
down,” and a determination to uphold it ; so that here are illustrated two 
distinct lines of policy, with their attendant results—the one founded upon 
ordinary business faith and business practice, the other upon suspicion and 
mistrust, probably without a parallel in the commercial world. There are, 
however, open to gas managers the famous “ three courses.” In addition 
to what may be called the repellant and the neutral, of which I have fur- 
nished examples, there is also the attracting. 

At the head of my list stands a large manufacturing town, having 91 per 
cent. of consumers, and a consumption of a little over 4600 cubic feet per 
head of population. What is the rep¥y in this case to question No.4? I 
will quote a portion of it: ‘‘ Cottages supplied under agreement with the 
landlord, who becomes responsible for payment of gas consumed by his 
tenantry, and on the aggregate he obtains a discount varying with the 
amount,” etc. I need not follow my correspondent in the table of dis- 
counts that he has been kind enough to send me ; that is a matter of detail 
less interesting than the principle involved, an.1 the lesson we may derive 
from its application. This lesson I take to be that gas undertakings are 
not exempted from the conditions that govern the success of all commercial 
enterprises, except in so far as a beneficent Legislature has shielded them 
from the ill effects of a mischievous policy ; but that liberality, combined 
with caution and sagacity, is sure to meet with a full reward, not only in the 
shape of assured profits, but also in the approbation of the customers; in 
short, that as we sow, so may we expect to reap. 

It cannot, however, be suid that either the possible or the actual rivalry 
to which I have referred, however at times they may have disturbed the 
serenity of the prospect, have hitherto affected our material prosperity. 
With very few exceptions the price of gas is at the present time lower than 
at any former period, while full dividends continue to be secured. Nor are 
there any indications of our being spoiled by success. On the contrary, 
there probably never was a time of greater activity for progress, if one is to 
judge from the number of what may be called ‘‘ burning questions” that 
await solution. Prominent among the many subjects that are at the pres- 
ent moment engaging our attention may be enumerated the proper applica- 
tion of heat to the retorts, the principles that govern economical condensa- 
tion, the substitution of machine for hand labor in the retort house, and the 
desirability, not to say the necessity, of measures for extending and popu- 
larizing the uses of gas. 

The question of economy in the consumption of fuel is one that has never 
by any means pressed heavily upon the English gas maker. Fortunately 
for him and for England, fuel has ‘continued, with rare exceptions, to be 
both cheap and abundant ; so that, in many localities, the enforced produc- 
tion of coke has from time to time proved a source of considerable embar- 
rassment. Even in places not unfavorably situated for its disposal the 
problem of how to yet rid of it has been sadly debated, and various in- 
genious devices have been resorted to for the purpose of presenting it in a 
more attractive form to the consumer. 

Under these circumstances it could hardly be surprising if economy were 
the exception rather than the rule, and that it is otherwise may be regarded 
as distinctly creditable to those who practice it. It is, however, quite con- 
ceivable that a striving after excellence in this particular may be carried too 
far, and that a liberal, but at the same time effective expenditure of fuel 
may after all turn out to be the truest economy. So, at least, would seem 
to be the opinion of our Continental and American brethren, for their set- 
tings have for years been worked at a temperature exceeding anything that 
has hitherto, except perhaps here and there, found favor in this country. 
They appear, in fact, to have made deleberate choice of increased produc- 
tion as against a low fuel account ; their make per mouthpiece, with retorts 
of an ordinary size, being commonly from 7000 to 8000 cubic feet per diem, 
with an expenditure of fuel varying from 30 to 40 per cent. of the coke pro- 
duced. If, then, as is to be reasonably inferred, this policy of high heats 
be successful with fuel at prices that we should consider excessive, what 
chance could it have of failure where fuel is a drug, seeing that it offers 
the double advantage of increased and profitable consumption and dimin- 
ished production ? 

While, however, the principle itself is receiving but tardy recognition 
here, already the means by which its advantages have hitherto been secured 
are, in Germany at least, in a great measure superseded. The large com- 
bustion chamber, forming, as it were, the core of the German setting, is in 





most modern constructions giving place to the gas-producing furnaces of 
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Oechelhauser, Liegel, Grahn, and others. The idea of applying heat in a 
gaseous form to gas retorts is by no means new. It is now many years 
since Dr, Siemens proposed the employment of his regenerative furnaces 
for this purpose, and they were so applied in at least two English works. 
It is perhaps unnecessary to recall the cjreumstances that led to their ulti- 
mate abandonment in both instances ; suffice it to say that their fuel econ 
omy was satisfactorily demonstrated. A trial of them made almost 
simultaneously at the Paris Gas Works proved more fortunate for their 
permanence ; for there they have since, in a modified and improved form, 
been adopted in all extensions. 

Those of us who have visited these works—and many availed themselves of 
the opportunity afforded them two years ago—are able to testify to the ad- 
mirable heats maintained by this system—obtained, it is stated, with an 
economy over the solid fuel system sufficient to cover the extra cost of con- 
struction in one year and a half of constant work. 1t is not, however, easy 
to become reconciled to the somewhat elaborate application of the regener- 
ative principle which forms so prominent a feature of the arrangement ; and 
this, perhaps more than anything else, has hindered the general acceptance 
of this description of furnace. 

However desirable the utilization of waste heat may be under all circum- 
stances, it has never come to be regarded among us as an object of the first 
importance, or as one to be pursued to the exclusion or sacrifice of other 
considerations. The Germans, although under a greater necessity for econ- 
omy in this respect than ourselves, have practically adopted the same view, 
by seeking, in their gas furnaces, to make the regenerative principle sub- 
servient to, or a useful adjunct, rather than an essential feature of their 
arrangements. Thus, the exhaust flue, which is frequently placed under- 
neath their settings, instead of, as with us, upon the top, is to be found 
cased with an outer brick lining, between which and the flue the air supply 
to the furnace is drawn ; and in this way much of the heat that would 
otherwise be lost by radiation is made use of in a simple and inexpensive 
manner, Some of the most successful of their furnaces will be found to 
bear a strong resemblance to the gas producer of M. Tessie du Motay, em- 
ployed in America in the production of water gas, a description of which 
was given in Engineering of Dec. 12, 1879, and April 23, 1880. This, as 
will be recollected by those who have seen the description, is of a very 
simple construction, having, in lieu of grate bars, channels at bottom 
formed of fire-brick, from which is to be inferred the absence of any serious 
amount of clinkers. Others, again, Lave much wider openings, and &re 
furvished with grate bars, after the manner of the Siemens furnace, both 
kinds being used either with ur without an air or steam blast ; and the ob- 
ject of all of them is to form a deep mass of incandescent fuel, so as to 
insure the decomposition of ae large a proportion as possible of the carbonic 
acid generated by combustion. 

It is perfectly evident that the employment of these furnaces, either 
wholly or only partially detached from the bench of retorts, must involve a 
very considerable loss of heat through radiation, and their economy not- 
withstanding would seem to be a serious reflection upon the solid fuel 
system. That they are economical, however, there appears to be little 
room for doubting. The last report of the German Continental Gas Associ- 
ation, for instance, makes prominent mention of the fact that it has been 
decided to adopt them throughout the whole of their works. At Cologne, 
where entirely new works have within the past five years been erected by 
the Municipality, under the guidance of their engineer, Herr Haganer, the 
whole of the retorts are heated by this method, the consumption of fuel 
being stated to be as low as 22 per cent. of the coke produced, with an 
economy of labor, owing to the facilities for firing and comparative absence 
of clinker, of no less than 40 per cent. These works, I may observe, will 
well repay a visit by any of the members of the Association who may be 
passing their holidays abroad, for they combine some of the best features 
both of English and Continental practice. When I called there about two 
summers ago, I was received with great kindness by Herr Haganer and his 
assistants, and the hour or two that I spent in their company tended in no 
small degree to dissipate any insular prejudices on the subject of gas making 
that, up to that time, I may have entertained. Throaghout the works are 
to be found evidences of a thoughtful appreciation of the most advanced 
appliances, with a general arrangement very superior to what is ordinarily 
to be met with at home. It is scarcely necessary to inquire whether the 
question of gaseous versus solid fuel was considered in connection with any 
extension in this country contemporaneously with that at Cologne, but now 
that our attention has been fully aroused to the importance of it, it is not 
too much to expect that something decisive will be speedily achieved. 
Meanwhile the first fruits of real work will be made apparent to-day in the 
papers on the subject by Messrs. Frank Livesey and G. E. Stevenson, 
whose example it is to be hoped will find many imitators. 

From the heating of the retorts to the disposal of the coal within them is 
a natural, if not in all respects an easy transition. High temperatures re- 
quire to be followed up by well-ordered systems of charging and drawing. 





The sufficiency of hand labor, in point both of economy and of efficiency, 
has long been questioned ; but it cannot be said that the principle of me- 
chanical stoking has found by any means a ready and complete acceptance. 
Our attitude towards it hitherto may be described as one of cold neutrality. 
It is true, the desirability of employing machinery has been almost univer- 
sally admitted ; yet no sooner has the fertile brain of an inventor conceived 


a way by which this might be accomplished, than the onus of proof has © 


been cast upon him, almost without reserve, or a hetping hand. The effect 
of this has undoubtedly been to retard progress ; nevertheless, sufficient has 
been established to justify our regarding the subject as one within the range 
of practical gas politics. In particular, the past year has been distinguished 
by the advent of a new aspirant for honors, in the person of our ex Presi- 
dent, Mr. Warner, whuse efforts and ingenuity we all hope may be crowned 
with success ; while it has also been remarkable for the first competitive 
trial of distinct systems within the same works. Without entering into the 
respective merits of the various systems that are now offered for our accept- 
ance, it may be observed generally that their success seems in a great mea- 
sure to be proportioned, in the first place, to their departure from the ordi- 
nary method of treating the coal ; and, in the next, to the observance of the 
conditions which experience has shown to be conducive to the best results 
in carbonizing. For example, in the earlier stages ofsits introduction, many 
fruitless attempts were made to improve the prospects of machinery by ad- 
apting the settings to its somewhat arbitrary requirements ; whereas to-day 
we are witnesses of what may be called, without undue emphasis, a double 
triumph, in the combination of very simple machinery with a most admira- 
ble setting. Again, every endeavor to deal with the coal in the exact condi- 
tion in which it is received into the works, or in which we have been accus- 
tomed to manipulate it, has resulted, more or less, in failure, for the suffi- 
cient reason, apparently, that the work of filling the scoop has seldom been 
attempted, and has never been satisfactorily accomplished. Now, however, 
this, the very pith and marrow of the difficulty, it is shown can be overcome 
by the simple expedient of breaking up the coal, so that it would seem as 
though we have only to satisfy ourselves that this may be done without in- 
jury to results, to ensure the removal of perhaps the only real obstacle in 
the way of the introduction of almost any form of mechanical appliances. 


In the consideration of these important matters, the exercise of caution 
has been abundantly manifest ; yet in another direction will be found evi- 
dences of mutability scarcely in harmony with its influence. It will appear 
that, in the opinion of the well-informed, we have, during a series of years, 
and upon slender grounds, been pursuing, with reference to condensation, 
a course of proceedure the very opposite of that which sound knowledge 
would dictate, or a regard for our own interests recommend, and that we are 
now invited to turn from the error of our ways, and retrace our steps. It is 
not so many years ago since the practice of conveying away the tar separate- 
ly from the hydraulic main was general, not to say almost universal ; but, 
in the course of time, and in obedience to a necessity that arose for the pre- 
vention of naphthaline deposits, this came to be reversed, iu many instances 
the plan being resorted to of carrying the entire products of condensation, 
for a considerable distance, measured by temperature, along with the gas. 
This was so far successful, not only in the fulfilment of its original purpose, 
but also, according to many, in the improvement that was apparent in the 
illuminating power of the gas, that the speedy and general acceptance of the 
principle of the horizontal condenser followed almost as a matter of course, 
It is true the enrichment of the gas by its means rested, and may be said to 
still rest, upon evidence of a somewhat indeterminate character ; neverthe- 
less, there is the fact that the stated results have not in any instance been 
disproved. Whether the correct reason has been assigned for them is an 
entirely different matter. It is by no means either singular or impossible to 
be right in practice and yet wrong in theory. Success in the one is not in- 
compatible with inaccuracy in the other. When, therefore, it is suggested, 
however faintly, that we should abandon that which experience has shown 
to be in some degree beneficial, for the reason, among others, that our 
theory is at fault, a little hesitation is not only excusable, but at the same 
time desirable also. It may be at once admitted that the opinion which has 
hitherto prevailed as to the beneficial effects of contact between gas and tar 
is, without qualification as to temperature, untenable. It was, in fact, dis- 
credited almost before it was conceived ; and the more recent experiments of 
Mr. Young and others appear to have confirmed fully the earlier ones of the 
Rev. W. R. Bowditch, which first disclosed the almost opposite fact of the 
injurious effect of such contact except at certain high temperatures, How, 
then, are we to reconcile this with our practice? Tome it seems that we 
have neither been altogether right nor altogether wrong. Our perception 
of the truth at the beginning has simply failed us towards the end of the 
process of condensation ; but in our operations we have been shielded from 
much of the harm that might otherwise have resulted from this by the ad- 
aptability of the horizontal condenser for the purpose for which it is requir- 
ed. It is impossible, when speaking upon condensation, not to refer to the 
admirable series of articles, by Mr. R. H. Patterson, that appeared in the 
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Journal of Gas Lighting a few months ago. It is only scant justice to 
_ acknowledge the important service that has been rendered to gas manufac- 
ture by his clear and able elucidation of a somewhat abstruse and difficult 
subject. Mr. Patterson, it is needless to say, is agreed in condemning the 
principle of what may be called indiscriminate contact ; but, what perhaps 
is equally interesting, he is by no means emphatic as to the efficiency of the 
means by which this is commonly sought to be promoted. He is, in fact, 
urable to discern any particular virtue in the horizontal condenser. On 
the contrary, it would seem to be the vertical form that possesses the best 
claims to be preferred. Weare reminded by him of a circumstance that 
bears with some importance upon the determination of this question. Not- 
withstanding the great separation that takes place in the hydrulic main, 
there still remains with the gas, as everybody knows, throughout the whole 
of the subsequent process of condensation, and, in fact, until finally elimin- 
ated in the washers or scrubbers, a quantity of heavy tarry particles, that 
injure the gas by absorbing, or becoming dissolved by the light naphthas, 
and which it is consequently desirable should be got rid of as speedily as 
possible. Now, with regard to these, what is it reasonable to suppose takes 
place in the condensers? In the horizontal, on the one hand, the products 
of condensation may be expected to form a small stream along the bottom 
of each pipe, into which all tar, as it condenses, would naturally sink, and 
be covered over with the lighter oils and weak ammoniacal liquor. On the 
other hand, as pointed out by Mr. Patterson, the sides of a vertical pipe 
become coated, not alone with the lighter oils, but also with these objec- 
tionable tarry particles, which, in their course from the top to the bottom, 
present a continually changing surface to the gas, with a result that may be 
imagined. On this suppositicn the efficiency of the horizontal condenser 
not only does not depend upon the presence of the products of condensa- 
tion throughout its entire length, but would really be increased by their 
removal as the temperature becomes diminished. As ordinarily employed, 
its effect may be described as beneficial at the higher temperatures (say 80° 
or 90°), in so far as it permits of contact with the light naphthas, undis- 
turbed, so to speak, by the presence of the heavy tar; and servicable at the 
lower temperatures, in so far as it may be the means of avoiding contact 
with the products of condensation. 

The proposals, however, that are now made to us possess a wider signifi- 
cance than can attach to the somewhat vexed question of what is the best 
form of condenser. Whatever system be preferred, there inevitably re- 
mains with the tar much that would enhance the illuminating power of the 
gas, if only it could be practically applied to the purpose. This it is now 
proposed to do, either by the maintainance of a temperature, at or near the 
hydraulic main, sufficiently high to prevent the union of the light naphthas 
with the tar, or by re-heating the latter, so as to restore the naphtha to the 
gas, The advantage thus to be derived can of course be determined accur- 
ately only by experience. Against the permanent gain in illuminating 
power would have to be set the first cost of plant and of carrying out the 
process, besides the lessened value of the tar consequent upon the abstrac- 
tion of some of its most valuable constituents ; but that the financial results 
are not ursatisfactory may be inferred from the increasing favor with which 
the various apparatuses now under consideration have come to be regarded. 
In the St. John Carburetter and Purifier, as it is called, the invention of an 
American engineer, and which has been employed, not alone in America, 
but also in this country for several months past by Mr. T. O. Paterson, at 
the works of the Rochdale Corporation, we seem to be furnished with a di- 
rect proof of the actually beneficial effect of contact between the tar and 
gas at a temperature considerably below that of the outlet of the hydraulic 
main, while in the case of Messrs. Aitken and Young’s Analyzer the appli- 
cation of extraneous heat is said to be productive of a yet more complete 
economy. It is also to be inferred, from no mention being made of it, that 
the difficulty to be apprehended from having to deal with the air in® much 
more viscid state than is usual, either has not arisen or has been overcome ; 
so that, the question being before us in a fairly practical shape, it may be 
desirable to consider how far, at any rate, the essence of the proposition 
may be imported into our ordinary practice, 

We learn, in the first place that the heat which is usual in the hydraulic 
main, although, so far as it can be made use of, beneficial, is insufficient to 
maintain the complete separation of the lighter oils. Next, that the heat 
determined upon as adequate for such maintenance should be kept up, as 
nearly as possible, for a period long enough to admit of the deposition of all 
heavy tarry matter. Thirdly, that all liquid products should be drawn off 
before the temperature has been sensibly reduced. Lastly, that means 
should be taken to eliminate, while the temperature is still moderately 
high, those tarry particles that otherwise would be carried forward with and 
do injury to the gas. These conditions observed, the subsequent process 
of cooling will probably be a matter of comparative unimportance, care 
being taken not to pursue it too far. Whether they are such as can be only 
practically applied is a question that can only be decided by experiment. 
Mr. Patterson has suggested that the temperature in the hydraulic main 











might be raised to the required point, say about 190°, by the aid of steam ; 
and he would avoid the formation of pitch, if this were to be apprehended, 
by employing a shallow, or the Livesey hydraulic. It is to be feared that 
he would find his preventive of no avail. Shallow hydraulics—at least so 
far as I have had experience of them—bowever useful they may be in pre- 
venting the accumulation of certain forms of carbonaceous matter, are puw- 
erless against a sufficiently high temperature for the formation of pitch, for 
they only choke up the sooner for being shallow. This, however, by the 
way. There is little reason for supposing that a moderate increase of tem- 
perature could not be maintained without inconvenience, but the necessity 
for any extraneous assistance may well be <loubted. It ought not to be 
difficult to render available for this purpose the enormous reserve of heat 
within the retort bench below, by regulating the amount of radiating sur- 
face between the mouthpiece and the hydraulic main ; or, in other words, 
by adapting the retort fittings to our requirements. Another way would be 
by raising the heat of the retorts themselves, by which plan a double ade 
vantage would be secured. By either method, or by a combination of the 
two, it should be possible to attain to the desired temperature in a way at 
once simple, direct, and practicable ; and this, coupled with a system of 
condensing pipes, inclining toward the hydraulic main yet leading from it, 
would apparently secure much, although perhaps not all of the advantages 
of supplementary appliances. It will at all events appear probably, upon 
careful consideration, that the practical limits of the application of what it 
may not be incorrect to describe as the strictly scientific method are 
within the reach of simple and admissible modifications of existing 
means. 

In return for the permissive rights, neither excessive nor extensive, with- 
out which the business of gas undertaking could not be carried on, many 
restrictions have been imposed upon gas companies. It is hardly to be 
supposed, however, that these have been deliberately intended as fetters 
upon their industry, but that some have operated as such there is little 
room for doubting. In a significant article upon coal gas illumination the 
Times newspaper has recently remarked upon the comparative apathy 
shown by English gas makers with regard to the employment of gas by the 
consumers. We may go further, and admit that there is little indeed to be 
found, on the part of our leading gas companies, of recognition of the prin- 
ciple of community of interests between manufacturer and consumer such 
as so freely obtains in the enlightened administration, say, of the Paris Gas 
Company. It should be inquired why it is that in this country the consum- 
er meets with so little encouragement in his desire to avail himself of the 
convenience and economy of gas, the answer will be that the law has set 
bounds to the operations of the companies which they cannot pass; the 
sanction of the Imperial Parliament—of Queen, Lords, and Commons— 
being necessary to render legal the sale or manufacture by them of even a 
single cooking stove. It will be naturally and correctly inferred that, inas- 
much as such sanction would cot both effort and money to obtain, success 
being at the same time by no means assured, and dividends tolerably secure 
without it, there is little inducement for enterprise in this direction. The 
Times has said truly that ‘‘they manage these things better in France,” for 
in the arrangements that are in force in the sister capital for promoting the 
intelligent use not only of gas, but of gas products, it is impossible not to 
recognize the beneficial results of a policy having for its object the control 
of these industrial monopolies for the mutual benefit of all concerned. It 
is true, there has occurred a period when the perceptions of our rulers may 
be said to have temporarily awakened to the desirability of establishing im- 
proved relations between the companies and the public, resulting in the 
adoption of the sliding scale. It is true, likewise, that the description I 
have given is by no means susceptible of general application. During the 
last few years a great change has taken place. In some few instances, under 
the authority of Parliament, in more numerous instances without such 
authority, cr with authority ill defined, much is now being done for the 
spred of information among the consumers; and in the many exhibitions 
of gas heating and lighting apparatus that continue to be held in all parts 
of the kingdom, are to be recognized the gradual breaking down of a barrier 
created by jealousy on the one side, and by indifference on the other, and 
the re-uniting of interests that ought never to have been considered apart. 
May we not venture to hope that the liberality of the new Parliament will 
be exercised in acknowledging the efforts that are thus being made, and in 
cementing this most auspicious union by the passing of a general act in the 
shape, it may be, of a further amendment to the Gas Works Clauses Act, 
empowering all gas companies and corporations posessing gas undertakings 
not to manufacture, for this is neither necessary nor altogether desirable, 
but to sell or hire to their consumers, under reasonable limitations, any ap- 
paratus that it may be found convenient or economical to employ in con- 
nection with the consumption of gas. By adopting this course much 
unnecessary expense in the procuring of special acts would be avoided; the 
position of gas manufacturess with regard to the subject would be clearly 
defined ; while it could not but be acceptable to the makers of the apparat- 
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uses in question, from the prospect that would be held out to them of a 
widely extended market for their wares. 

It is not, however, to be denied that very much may be done without any 
direct legislative enactment. The gas maker who waits to be made good, if 
I may be allowed the expression, by aet of Parliament, is in much the same 
position as the wagoner in the fable appealing to Hercules, There has 
never, in reality, been anything to hinder him from endeavoring to instruct 
his consumers in the economical uses of gas, nor from bringing under their 
notice the most modern and approved appliances, supposing him to have 
been so minded ; nor are there at the present time any obstacles in the way 
of the fulfillment of this obligation, if such it may be termed. The way 
has been ever open to him to effect, by precept and by example, very mnch 
of the good that is expected to be achieved by projects of a more or less 
ambitious character ; but the consequence, primarily, perhaps, of legislative 
restrictions, but mainly of the tacit acceptance by the companies of the po- 
sition assigned to them, that of gas makers pure and simple, has-been to 


manufacture for the sake of heat alone has been amply vindicated. In the 


gas engine we have means by which the gaseous products alone are able to - 


exert an effect equal to that of the entire weight of the coal required for its 
production when expended upon an ordinarily well-constructed high pres- 
sure non-condensing steam engine. That is to say, taking 18 feet of gas to 
be the consumption per indicated horse power per hour of the gas engine, 
which is a little in excess of what is found to be required of the largest of 
them, and four lbs. of coal as the consumption of the steam engine, the one 
would nearly enough represent the gaseous products of the other, while the 
actual weight of material consumed by the two engines would be in the pro- 
portion of one to six. Doubtless, a much smaller consumption with the 
steam engine than four pounds per borse power is readily attainable ; yet 
the greatest economy that has ever been secured by the aid of elaborate and 
costly contrivances still leaves the proportion, weight for weight, as about 
one to three in favor of the infant gas engine—this child of such great 
promise. 


divorce the science of the application of gas from that of its manufacture. | Itis, of course, open to remark that the 18 feet of gas cost more than the 


The loss to the consumer from this unnatural separation has been, without 
exaggeration, enormous. In the matter of light alone, it is almost a trite 
observation that very many have continued for years to pay 20, 30, and 
even as much as 50 per cent. more than they need have done had they been 
under the guidance of sound advice in the choice of burners. 

How useful to them would be a permanent exhibition of apparatus, after 
the model of those in Paris, or the services of a skilled official attached to 
each sufficiently large undertaking, specially qualified to advise them on all 
matters relating to the uses of gas ; and what a valuable acquisition might 
not such a one prove to his employers, although not deriving his authority 
from any act of Parliament. 

Perhaps the most successful example on record of the direct application 
of heat as a mode of motion is furnished by the modern gas engine. The 
recent development of this, after a succession of efforts, is one of the achieve- 
ments of our time, and bids fair to secure for it a high place in the indus. 
trial annals of the century. Its progress has been watched with lively inter- 
est from two opposite standpoints. On the une side, gas makers have noted 
with satisfaction the promise of an additional source of future increase ; 
while, on the other, the electrician has almost brought himself to regard it 
as a means through which the supremacy of coal gas as an illuminant may 
be vigorously disputed. It would be strange if the weapons furnished by 
ourselves should ever come to be effectually employed against us ; yet this, 
in the opinion of some, is not beyond the limits of probability. In the min- 
utes of evidence taken last year before the Select Committee of the House 
of Commons on Electric Lighting will be found abundant testimony in favor 
of the economy of the gas engine, while at the same time the economy of 
the manufacture of the gas itself is sought to be discredited ; so much so 
that, on reading them, one is almost tempted to imagine that henceforth the 
continuance of its manufacture is to be justified only for such purposes as 
that of furnishing motive power for the “light of the future ;” or, at any 
rate, that this is to be its position when the electric light shall have been 
perfected and established. Even upon this supposition, however, consola- 
tion is left to us in the reflection that we shall remain the purveyors of a fuel 
which, in point of cheapness and convenience, it ought to be difficult, if not 
impossible, to surpass ; and which, if ever the occasion should arise, might 
enable us to supply, without fear of competition, even the electric light it- 
self. But there is little necessity for indulging in speculation of this kind. 
The time is obviously far distant, if it ever is to come, when coal gas shall 
be valued less for the light than the heat it affords. What chiefly concerns 
us in such a probability, remote though it be, is the refutation it furnishes’ 
of the plea so influentially urged against gas manufacture, that it is, com- 
paratively speaking, an uneconomical science. It is scarcely to the purpose 
to be told that coal converted into electric energy can be made to produce 
more light than it is possible to obtain from an equal weight when subject- 
ed to destructive distillation. It would be absolutety condemnatory of elec- 
tric lighting if this were not so, seeing that in the one process the entire 
quantity of coal is reproduced, or is represented in the form of light ; where- 
as, in the other, only a fractional part is converted into illuminating matter. 
This, however, does not of itself settle the question of comparative economy 
the ultimate determination of which is influenced by a variety of considera- 
tions which it is unnecessary to discuss. It is somewhat more to the point 
to urge, as a reason why gas should be employed for the production of light, 
indirectly through its conversion into electric energy, rather than directly 
by means of the ordinary gas burner, that only in this way can be utilized 
to its fullest extent the heat generated by combustion ; but here, again, 
practical considerations prevail, and so long as it is found desirable to retain 
the present system of gas lighting, so long also may it be expected that the 
unavoidable expenditure of heat by which it is attended will be endured, 
even if it be not rendered more and more subservient to general require- 
‘ments. Meanwhile we may wait with perfect equanimity the coming to the 
front this question of heat or light, because already the economy of gas 





two pounds, or even the four pounds of coal ; and so they do to the consu- 
mer, who willingly pays, in the shape of profit to the manufacturer, for the 
advantages he enjoys in the use of the gas engine ; but for our own require- 
ments its superiority in all respects would seem to be beyond question, 
having regard to the almost nominal cost of gas in most cases. We do well 
to bear in mind also that, in accurding to it such a practical recognition, we 
are helping forward an agency that may be destined to exercise a powerful 
influence upon the fortunes of our industry. 

Just now I hinted at the possibility of bringing more under control the 
heat generated during combustion when the gas is used for illuminating 
gurposes. This heat, although a source of comfort rather than otherwise to 
the majority of consumers, stands very much in the way of the extended use 
of gas in confined spaces, and in houses of the better class, where also, it is 
needless to say, the products of combustion constitute a real objection. No 
doubt the proper remedy for this is efficient ventilation ; but unfortunately 
the practice of this most necessary art is ‘‘ more honored in the breach than 
in the observance.” Left to our own resources, however, the difficulty is 
not by any means a formidable one. What is known as the ‘‘ Benham” sys- 
tem has long been applicable to the majority of cases, and Mr. Sugg has re- 
cently introduced what may be recognized as a modification of this, for use 
in connection with his large Argands. These latter have also rendered es- 
pecially practicable tae employment of a simple form of chandelier furnish- 
ed with a central tube, by which the entire products of combustion may be 
carried off, and either disposed of in the nearest flue, after the manner of 
the ‘Benham ” system, or they may be made use of for heating an upper 
room by means of a radiating stove or a simple coil of piping. There is 
probably nothing particularly novel in such an arrangement, but it satisfies, 
at a moderate cost, the conditions considered necessary to comfort by a nu- 
merous and influential class of gas consumers, while at the same time it 
opens up a way for the utilization of heat that would otherwise be worse 
than wasted. 

Heating by gas having come to be regarded with increasing favor, im- 
proved appliances follow almost 4s a matter of course, although much re- 
mains to be done. (as fires, for instance are still for the most part but in- 
different imitations of a cheerful coal fire, except in their inevitable waste 
by way of the chimney; and yet their use is rapidly extending. It may be 
inferred from this that their employment would become much more general 
if the resemblance could be rendered more complete ; or, better still per- 
haps, that the heating agency of gas might speedily enjoy a fuller recog- 
nition, if the tastes of the public would admit of our dispensing altogether 
with the-art of imitation, and relying solely upon the intrinsic merits of the 
fuel that we have to offer. The waste, even in the most approved forms of 
gas fireh, cannot amount to less than from 20 to 25 per cent., and ought to 
furnish a strong argument in favor of the substitution of stoves by means of 
which the whole of the heat generated might be applied to the purpose for 
which it is required. It is satisfactory to note that advances are being made 
in this direction, and amongst others of recent introduction may be men- 
tioned the ‘‘ Adams” and the ‘‘ Ritchie” stoves, as, although proceeding 
on different lines, complying in a high degree with the conditions essential 
to the combination of economy with efficiency. 

Although so much is being done for these subsidiary uses of gas, it is not 
to be supposed that the original, and what in all probability will, for a long 
time to come, be the main purpose of its manufacture, has in any degree 
been overlooked. Improved burners furnish one of the most safisfactory 
evidences of recent progress. The principle of controlling pressure at the 
point of ignition, as a means of obtaining higher and uniform results, is be- 
coming widely acknowledged in the many excellent combinations of regula- 
tor and burner by which, without additional cost for the gas, increased com- 
fort may be dispensed to every household ; while the prospect of rivalry has 
stimulated inte being, for outdoor purposes mainly, burners of large power, 
that have fully sustained the superiority of coal gas over the electric light. 
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To Mr. Bray our thanks are due for his development of the flat-flame burn- 
er into a lighting medium of a very high order, and for his vindication of its 
claims to practical consideration ; although with Mr. Sugg remains the 
honor of being the most successful expositor of the illuminating power of 
coal gas. 

I have had occasion to refer to the theoretical disproportion between the 
heat of burning gas and the light evolved. Whether this heat may be re- 
garded as the measure of the light that will ultimately be obtained, it is 
perhaps impossible to say ; but certain it is that the limits of progress in 
this direction have not yet been reached. 

Every successive investigation reveals the possibility of further improve- 
ments, and the enlargement of the Argand by Mr. Sugg has furnished a de- 
velopment of light unequalled by any other form of burner. Some of the 
latest results show an improvement of fully 15 per cent. over anything pre- 
viously attained, and upwards of 30 per cent. in advance of the Referees 
standard burner. 

It is not necessary to dwell upon the significance of this discovery. It 
may be tendered as one answer out of many to those who would assign to 
gas lighting, in the immediate future, a secondary position, as a science out- 
stripped in the march of progress; it may be accepted by ourselves as an 
assurance, if such were needed, of the rich reward that continues to await 
the patient and intelligent investigator, 











(From the “ Journal of Artificial Light.”’) 
Electricity and Paraffin as Competitors With Gas. 
wicniltildigpiatibis 

Last week we made some mention of Mr. Hunt’s reference to the question 
of electric lighting, and as the topic is not one lightly to be thrown aside, 
we may be excused for recurring to the subject. 

The history of electric lighting is not one of yesterday. It has engaged 
the time and attention of scientific men of eminence in various departments 
for nearly half a century ; but it is only some two years ago since it bulked 
so prominently in the public eye. We question very much if there would 
have been the slightest signs of agitation but for the efforts of Yankee 
speculators, who were not slow to perceive that if they could persuade peo- 
ple that electric lighting was wn fait accompli, they might realize a fortune 
in a comparatively brief space. How well they succeeded in their object 
the events of the past eighteen months abundantly prove. 

All along, even when the apparatus for producing the electric light was 
yet crude and altogether unequal to the work it was called upon to perform, 
we prophesied its failure, and now that it has been perfected as far as 
human ingenuity can devise, we are not inclined to ulter our opinion. No 
doubt the finger of the enthusiastic electrician will be pointed to the Thames 
Embankment, to certain of the streets of Paris, and to the Salon in that gay 
city, as evidence of the success of the system, but still our views remain un- 
changed. We have over and over again stated that if a large space requires 
to be lighted as bright as day, or if the public are willing to endure any 
amount of taxation in order that they may be in a position to recognize a 
friend half a mile away, or read their papers on the public street, they have 
the means of doing so by introducing the electric light ; but if the end in 
view is merely to improve street lighting as it now exists, and has existed 
almost from the time when the old oil lamp was abolished, the gas mains 
which intersect every street in our cities and towns are amply sufficient to 
supply the material, and Mr. Sugg and Messrs. Bray will advise vorpora- 
tions and companies as to the most approved burners which ought to be 
used, 

It is all very well to say that with electricity we are able to concentrate 
the light of ever so many thousand candles upon one particular spot, and 
that, taking that immense light, and comparing it with the cost of gas to 
produce a similar illumination, electricity is the cheaper of the two. This 
may not be the case. We are quite indifferent as to the results of the com- 
parison, The point which we have to examine, and the point which is of 
primary importance to gas manufacturers, is whether by,any known process 
of subdividing the electric light it can be brought into competion with gas. 
We have heard a great deal from the other side of the Atlantic on this as- 
pect of the question, and we have even read articles published in journals 
this country, which ought to have known better, to the effect that this end 
had been achieved. We have waited long for the practical outcome of 
these statements, and from all that we can learn we will require to wait for 
a still longer period if we desire to see the accomplishment of all that has 
been predicted for the electric light. 

It is not upon the utilization of large lights that gas companies must 
alone depend for success ; it is upon the mighty army of individual con- 


sumers ; and so long as the subdivision of the electric light remains an un- 
solved problem, so long will gas retain its superiority. 

If gas companies have any foe in the field at all, it comes rether from the 
products of shale distillation than from electric generators, On this point 
Mr, Hunt expressed a strong opinion, and the word of warning which ke 





gave to gas companies not to be too autocratic in their action should not be 
lost sight of. Gas, like every other commodity, is an article in the market 
for sale, and although it may be that special powers have been obtained to 
authorize its manufacture in any special district, it does not follow that 
special powers have been given to force the inhabitants in that district to 
purchase the manufactured article. If a company—and we would always 
draw a definite line between a company and a corporation—are inclined to 
adopt a high-handed policy, they should be reminded that if electricity can- 
not enter into competition with them, the paraffin oil lamp can. ‘The ex- 
tent to which paraffin is used, even in large cities where gas is plentiful and 
cheap, is something astounding, and although it may not be either quite so 
clean or so convenient, yet a consumer will rather put up with the little 
additional dirt and trouble than submit to what he considers an injury. By 
the adoption, therefore, of a considerate policy, companies may largely in- 
crease the number of their consumers. So far we have been speaking more 
particularly with reference to lighting. Within recent months, however, a 
wide and extensive field has been opened up, and if companies only show 
wisdom in taking the proper course, there is no reason why the manufacture 
of gas should not be doubled—why the make and the demand for gas should 
not be as great during the hours of ligkt as during the hours of darkness. 
For heating and cooking purposes gas has been proved to be as economical 
and certainly far more cleanly than coal fires ; and if gas companies were to 
make gas consumers thoroughly understand this, and if they were to rent 
out stoves as they rent out meters, it would not take long to convince con- 
sumers of the economy and the utility of the new system. There can be no 
doubt that the enterprising gas maker will be the most successful in the 
end, aud we look forward with confidence to the time when gas companies, 
by introducing the best mechanical apparatus for the consumption of gas, 
whether for lighting, heating or cooking, will reap a more abundant 
harvest than they have done in the past. The hints given by Mr. Hunt in 
this condition will command the attention and respect of a wide constit~- 
uency.— 











[From the ** Chemical News.”) 
On a Fourth State of Matter. 
— 


IN A LETTER TO THE SECRETARY OF THE ROYAL SOCIETY. 
By W. Crooxes, F.R.S. 





7 Kenstneton ParK GARDEN, 
Lonpon, W., April 29, 1889. § 
Deak Proressor STOKES :-— 

In introducing the discussion on Mr. Spottiswoode and Mr. Moulton’s 
paper on the ‘‘ Sensitive State of Vacuum Discharges,” at the meeting of 
the Royal Society on April 15, Dr. de la Rue, who occupid the Chair, good- 
naturedly challecged me to substantiate my statement that there is such a 
thing as a fourth or ultra-gaseous state of mater. 

I had no time then to enter fully into the swhject ; nor was I prepared, 
on the spur of the moment, to marshall all the facts and reasons which have 
led me to the conclusion. But as I find that many other scientific men 
besides Dr. de la Rue are in doubt as to whether matter has been shown to 
exist in a state beyond that of gas, I will now endeavor to substantiate my 
position. 

I will commence by explaining what seems to me to be the constitution of 
matter in the three states of solid, liquid, and gas. 

1. First as to solids:—These are composed of discontinuous molecules, 
separated from each other by a space which is relatively large—possibly 
enormous—in comparison with the diameter of the central nucleus we call 
molecule, These molecules, themselves built up of atoms, are governed 
by certain forces. Two of these forces I will here refer to—attraction and 
motion. Attraction appears to be independent of absolute temperature ; it 
increases as the distance between the molecules diminishes ; and were there 
no other counteracting force the result would be a mass of molecules in ac- 
tual contact, with no molecular movement whatever—a state of things be- 
yond our conception—a state, too, which would probably result in the crea- 
tion of something that, according to our present views, would not be mat- 
ter. 

The force of cohesion is counterbalanced by the movements of individual 
molecules themselves, movements varying directly with the temperature, 
increasing and diminishing in amplitude as the temperature rises and falls. 

The molecules in solids do nt travel from one part to another, but pos- 
sess adhesion and retain fixity of position about their centres of oscillation. 
Matter, as we know it, has so high an absolute temperature that the move- 
ments of the molecules are large in comparison with their diameter, for the 
mass must be able to hear a reduction of temperature of nearly 300° CO. be- 
fore the amplitude of the molecular excursions would vanish. 





The state of solidity therefore—the state which we are in the habit of con- 
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sidering par excellence as that of matter—is merely the effect on our senses 
of the motion of the discrete molecules among themselves. 


Solids exist of all consistences, from the hardest metal, the most elastic 
crystal, down to thinnest jelly. A perfect solid would have no viscosity, i.¢., 
when rendered discontinuous or divided by the forcible passage of a harder 
solid, it would not close up behind and again become continuous. 


In solid bodies the cvuhesion varies according to some unknown factor, 
which we call chemical constitution ; heuce each kind of solid matter re- 
quires raising to a different temperature before the oscillating molecules 
lose their fixed position with reference to one another. At this point vary- 
ing in different bodies through a very wide range of temperature, the solid 
becomes liquid. 

2. In liquids the ferce of cohesion is very much reduced, and the adhe- 
sion or the fixity of position of the centres of oscillation of the molecules is 
destroyed. When artificially heated, the inter-molecular movements increase 
in proportion as the temperature rises, until at last cohesion is broken 
down, and the molecules fly off into space with enormous velocities. 


Liquids pussess the property of viscosity—that is to say, they offer a cer- 
tain opposition to the passage of solid bodies ; at the same time they cannot 
permanently resist such opposition, however slight, if continuously applied. 
Liquids vary in consistency from the hard, brittle, apparently solid pitch to 
the lightest and most ethereal liquid capable of existing at any particular 
temperature. 


The state of liquidity, therefore, is due to inter-molecular motions of a 
larger and more tumultuous character than those which characterise the solid 
state. 


3. In gases the molecules fly about in every conceivable direction, with 
constant collisions and enormous and constantly varying velocities, and their 
mean free path is sufficiently great to release them from the force of their 
adhesion. Being free to move, the molecules exert pressure in all direc- 
tions, and were it not for gravitation they would fly off into space. The 
gaseous state remains so long as the collisions continue to be almost infinite 
in number, and of inconceivable irregularity. The state of gaseity, there- 
fore, is pre-eminently a state dependent on collisions. A given space con- 
tains millious of millions of molecules in rapid movement in all directions, 
each molecule having millions of encounters in a second. In such a case, 
the length of the mean free path of the molecules is exceedingly small com- 
pared with the dimensions of the containing vessel, and the properties which 
constitute the ordinary gaseous state of matter, which depend upon constant 
collisions, are observed. 

What, then, are these molecules? ‘l'ake a single lone molecule in space. 
Is it solid, licuid, or gas? Solid it cannot be, because the idea of solidity 
involves certain properties which are absent in the isolated molecule, In 
fact, an isolated molecule is an inconceivable entity, whether we try, like 
Newton, to visuglise it as a little hard spherical body, or with Boscovich and 
Faraday, to regard it as a centre of force, or accept Sir William Thomson’s 
vortex atom. But if the individual molecule is not solid, a fortiori it cannot 
be regarded as a liquid or gas, for these states are even more due to inter- 
molecular collisions than is the solid state. The individual molecules, 
therefore, must be classed by themselves in a distinct state or category. 

The same reasoning applies to two or to any number of continuous mole- 
cules, provided their motion is arrested or controlled, so that no collisions 
occur between them ; and even supposing this aggregation of isolated non- 
colliding molecules to be bodily transferred from one part of space to an- 
other, that kind of movement would not thereby cause this molecular collo- 
cation to assume the properties of gas; a molecular wind may still be sup- 
posed to consist of isolated molecules, in the same way as the discharge from 
a mitrailleuse consists of isolated bullets. 

Matter in the fourth state is the ultimate result of gaseous expansion. 
By great rarefaction the free path of the molecules is made so long 
that the hits in a given time may be disregarded in comparison to 
the misses, in which case the uverage molecule is allowed to obey its 
own motions or laws without interference ; and if the mean free path is 
comparable to the dimensions of the containing vessel, the properties which 
constitute gaseity are reduced to a minimum and the matter then becomes 
exalted to an ultra-gaseous state. 

But the same condition of things will be produced if by any means we can 
take a portion of gas, and by some extraneous force infuse order into the ap- 
parently disorderly jostling of the molecules in every directiun, by coercing 
them into a methodical rectilinear movement. This I have shown to be the 
case in the phenomena which cause the movements of the radiometer, and I 
have rendered such motion visible in my later researches on the negative 
discharge in vacuum tubes. In one case the heated lamp black and in the 
other the electrically excited negative pole supplies the force majeure which 
eutirely or partially changes into a rectilinear motion the irregular vibration 
in all directions ; and according to the extent to which this onward move- 


ment has replaced the irregular movements which constitute the essence of | 


the gaseous condition, to that extent do I consider that the molecules have 
assumed the condition of radiant matter. 

Between the third and fourth states there is no sharp line of demarcation, 
any more than there is between the solid and liquid states, or the liquid and 
gaseous states ; they each merge insensibly one into the other. In the fourth 
state properties of matter which exist even in the third state are shown di- 
rectly, whereas in the state of gas they are only shown indirectly, by viscos- 
ity and so forth. 

The ordinary laws of gases are a simplification of the effects arising from 
the properties of matter in the fourth state ; such a simplification is only 
permissible when the mean length of path is small compared with the di- 
mensions of the vessel. For simplicity’s sake we make abstraction of the 
individual molecules, and feign to our imagination continuous matter of 
which the fundamental properties—such as pressure varying as the deusity, 
and so forth—are ascertained by experiment. A gas is nothing more than 
an assemblage of molecules contemplated from a simplified point of view. 
When we deal with phenomena in which we are obliged to contemplate the 
molecules individually, we must not speak of the assemblage as gas. 

Tbese considerations lead to another and curions speculation. The mole- 
cule—intangible, invisible, and hard to be conceived—is the only true mat- 
ter, and that which we call matter is nothing more than the effect upon our 
senses of the movements of molecules, or, as John Stuart Mill expresses it, 
‘‘@ permanent possibility of sensation.” The space covered by the motion 
of molecules has no more right to be called matter than the air traversed by 
a rifle bullet.can be called lead. From this point of view, then, matter is 
but a mode of motion ; at the asolute zero of temperature the inter-molec- 
ular movement would stop, and although something retaining the proper- 
ties of inertia und weight would remain, matter, as we know it, would cease 


to exist. 
Believe me, 


Dear Professor SToKEs, 
Very sincerely yours, 
Witt1am CROOKES. 








[*rom *‘ Journal of Artificial Light.” 
Danger to Health from Gas Escapes. 
ikenadalitialiaadion 

In che Court of Common Pleas, before Lord Coleridge and a jury, a fish- 
monger, named Johnston, sued the Gas Light and Coke Company for dam- 
ages. 

There were originally two actions brought by two families living under 
the same roof in Ellesmere Roa2, Old Ford, for injuries to their health, 
arising out of an escape of gas from a main belonging to the defendants. 
In the course of the case all claim for damages by one of the families was 
practically abandoned, it being demonstrated that no real injury had been 
sustained ; but in the case of the other family, who lived on the ground floor 
of the house, the claim was persevered in, one of the plaintiffs in particular, 
the father of the family, rating the consequences to his health somewhat 
highly. According to his account, he was a fish salesman at Billinsgate, 
and at the time of the accident—December, 1878—he was making a profit 
out of his business of £10 a week. The escape of gas into the house took 
place in the night, and early in the morning he was found insensible. For 
five weeks he was unable to go near Billingsgate, and it was three months 
before he was fit to doany business. Even now hehad not recovered. The 
consequences in a pecuniary way were disastrous. His customers had left 
him, and ‘his profits were reduced by a third. He had been obliged, more- 
over, to incur considerable expense in changing his house, and there were 
medical expenses besides for himself and his family. Two doctors were 
called to confirm his story, one of whom had paid him seventy visits within 
the three months ; and both agreed that the plaintiff's symptoms were at- 
tributable to gas poisoning. In cross-examination the plaintiff admitted 
that the doctors had not been paid, and that he kept no books or vouchers 
of any kind, nor had he any banking account. It was, he said, a ready 
money business. With respect to the alleged negligence, on which this 
claim for damages was fonnded, the plaintiff's case was that previous to his 
tenancy of the house it had been served with gas by a service pipe connected 
with the main, which had been subsequently stopped, and that the escape 
was probably due to this stopping or plugging having been insufficiently 
executed. Evidence was called also to show that when the main was in- 
spected after the escape there was a fracture discovered, and that the pipe 
itself had deteriorated from the effects of sulphur and ammonia, with which 
the adjacent soil was saturated ; and, lastly, one witness was called who de- 
posed that a week before the accident he had called at the company’s office, 
and given distinct notice to them that gas was escaping. 

The case for the defendants, in reply to this, consisted, first, of an explicit 
denial that any complaint had been made at their office, and with respect to 
the fracture of the pipe and the escape of the gas, in a full admission of 








both facts, but with a positive denial of their responsibility for the conse- 
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quences. The pipes in question had been laid down in 1864, and were not 
only of the best obtainable quality, but had been laid down in a most admir- 
able manner. The particular fractures which had taken place was attrib- 
uted to the fact that in 1866, when the houses in the street were built, certain 
sewage-pipes crossing the road had been laid down, and that in executing 
the work the earth in which the gas main lay was nt only disturbed, but 
was replaced, not by earth, but by rubbish, with the natural consequence 
that the pipe sank and ultimately broke. Several scientific witnesses of re- 
pute, as well as officials of the company, were called to prove these facts, as 
well as to show that the pipes after they had been laid down had been most 
carefully tested ; and the result of their opinion was not only that the fract- 
ure was due to the subsidence of the soil, but that even if the excavation 
for the drains had been brought to the notice of the company, which, in 
point of fact, it had not, it would not have been possible for them to have 
made the earth around the main as compact as it was at first; or, in other 
words, that they could not have prevented the subsidence. The case for the 
defendants with respect to damages was no less overwhelming. Dr. Hast- 
ings and Dr. Tidy were called, and gave it as their opinion that it was im- 
possible that a man could have suffered as the plaintiff had described from 
the effect of poisoning by coal gas. He had admitted in cross-examination 
that he had gone to the public house the same day, and had consulted a 
solicitor the day after, and this bore out their opinion that the effect of the 
gas was merely transitory. Coal gas, if taken in sufficient quantities, would 
kill; but once expelled from the lungs, no lingering consequences remained, 
aud the longest case on record of coal gas poisoning showed that the patient 
recovered within a week. 

Lord Coleridge, in summing up, commented upon two actions having 
been brought, which was probably to be explained by the one word ‘‘ costs,” 
the defendants being a powerful company. He had been trying causes 
throughout the week, and most of them were utterly unworthy of the atten- 
tion of a Middlesex special jury. They had taken up a most disproportion- 
ate time, and the damages claimed must have been swallowed up ten times 
by the costs. With reference to the case before them, the jury must say 
whether the defendants had done or had omitted to do that which a reason- 
able man would or would not do under the circumstances. They would not 
be liable if the escape of the gas was beyond their control. It had been 
said that they should from time to time have inspected the pipes and the 
soil, but it must be remembered that the defendants were responsihle for 
1500 miles of pipes, and it would be adding a new terror to a London resi- 
dence if the streets were to be taken up for the purpose of making subter- 
ranean excursions with a view to ascertain whether there had been any 
subsidence of the soil. It would be a different thing if the company had 
received notice of an escupe and had disregarded it, but the evidence of 
notice in this case had been contradicted, and the jury must judge of the 
value to be given to it, With respect to the damages, it seemed impossible 
not to think there had been exaggeration on the part of the plaintiff, but 
this matter was also entirely for the jury, and supposing they found negli- 
gence, they must say what damages the plaintiff deserved. 

The jury almost immediately found a verdict for the defendants, 

Mr. Willoughby, Mr. Simms, and Mr. Whittaker were for the plaintiff ; 
the Attorney-General, Mr. Morgan Howard, Q.C., aud Mr. Tyrrell Paine 
were for the defendants, 








The Cause and Prevention of Oil Fires. 
antacid’ 

The prevalence of oil tank fires this year and the great loss that has re- 
sulted from them, have led to more careful investigations into their causes, 
and to inquiry as to the means of prevention. Most of these fires are caused 
by lightning. If the fire was confined to the tank struck, little damage would 
result, but, unfortunately, that is seldom the case. The burning oil boils 
over or the tank explodes, and the oil pours out in streams of fire, igniting 
other tanks and houses that are in its course, and, as the buildings in the 
oil regions are mostly of wood, the loss is usually heavy and widespread. 

Some four years since, in an editorial on these tank fires, we gave a theory 
as to the cause of the attraction they seemed to have for lightning, to the 
effect that from every oil tank that is struck by lightning there is a constant 
escape of light hydrocarbon vapor, which forms .a permanent cloud or col- 
umn, rising to a great height above the tanks. This vapor is a conductor, 
which the lightning naturally follows, and which attracts it, We see that 
the Scientific American has adopted this theory and indorses it, but fails to 
make plain one point—that this column of vapor rises only from tanks with 
wooden tops; or, in other words, an iron-top oil tank is never struck by 
lightning. 

This is a remarkable fact, and points out the remedy against the origin of 
these fires. We have carefully watched them, and speak from positive 
knowledge of all tank fires that have been caused by lightning during the 
past seven years, except the one at Titusville early this month, and we state 


Of the Titusville fire we have no positive knowledge on this point, but, 
judging from the locality and the size of the tank struck, we should say that 
it was a wooden-top tank. 

There is also one case, we believe, in which an iron-top tank was fired by 
lightning, but in this case the lightning struck a pipe leading to the tank at 
a point some distance from it. Ina word, the remedy for these oil fires 
caused by lightning seems to be the changing to iron of all wooden-top 
tanks.—Jron Age. 








Proceedings of the Third Annual Meeting of the Western 
Gas Association. 
aide ti 
[Owing to unavoidable causes the continuation of the publication of the 
proceedings of the above-named Association is deferred until the next issue, 
the report having failed to reach us.—Eb. ] 








Petroleum and Coal Benzine. 

ees 
The fact that naphtha, beuzine and benzole are not defined with sufficient 
clearness was brought under uotice by the labors of the Berlin commission 
for the classification of merchandis@ In consequence of the protectionist 
law of July 15, 1879, mineral oils fit for lighting purposes were made sub- 
ject to a duty of ten marks per 100 kilos, whilst tar oils and mineral oils not 
fit for lighting are still admitted duty free. 

According to Dr. Hausserman only a very small quantity of American pe- 
troleum arrives in Europe in its crude, unpurified state. The greater part 
has been treated with concentrated sulphuric acid and submitted to frac- 
tional distillation. 

It is thus, in the first place, resolved into three products, i.e., naphtha, 
refined petreleum, and petroleum dregs. The naphtha, which forms from 
five to ten per cent. of the crude petroleum, is a clear, colorless, mobile 
liquid, which boils at from 122° to 302° ¥., and varies in specific gravity 
from 0.65 to 0.72. It is often“sold under the names of ligroin or spirit, and 
is applied to a variety of purposes. In Europe it is again treated to sul- 
phuric acid and subjected to fractional distillation, being thus divided into 
four parts. The portion which passes over first, at from 104° to 158°F., is 
known as petroleum ether, and has the specific gravity of 0.64 to 0.66. It 
serves for the extraction*and solution of fatty matters, ete. The second 
fraction distilling from 149° to 194°F., is gasoline, known also as neoline, 
rhigoline, canadol, etc. Its specific gravity is 0.67, and it serves for the 
gasoline gas process. The third fraction, which goes over between 194° and 
230°F., is petroleum benzine, which is used as a solvent and for removing 
spots. Its specific gravity is 0.69 to0.71. The residue in the still is used as a 
substitute for oil of turpentine. Its specific gravity is 0.75, and it begins to 
boil at 248°F. 

The second product obtained in distilling crude petroleum is the ordinary 
refined petroloum or kerosene used as a lamp oil, Its specific gravity is 
0.82.—Stowell’s Petroleum Reporter. 








The Coal Trade of the World. 


————- 
+ 


* * * * 

And, lastly, we come to the coal resources of countries other than Great 
Britain and the United States. The output of France in 1878 was 17,096,500 
metric tons of 2204 lbs, each, or 36 lbs, less than the English ton. What is 
called anthracite is found in the departments of the Nord, Sarthe, Mayenne, 
Isere and Calvados, and the output is 13 million tons. Lignite is found in 
Isere, Haute-Saone, Vaucluse, and Bouches-du-Rhone. In the other basins 
coal only is mined. Something like 2,000,000 tons are made into coke an- 
nually. Large amounts of artificial fuel are made annually from the slack 
or debris. Ia the Valais, Switzerland, is found anthracite coal with the fol- 
lowing component parts by analysis— 

Carbon, 88.16 ; kydrogen, ‘2.15; oxygen and nitrogen, 1.34; ash, 8.35. 
The quantity of coal used in the country is 500,000 tons annually, and it is 
all imported. The use of American anthracite in Europe has attracted at- 
tention to the Valais coal, and no doubt the local supply will be developed, 
The coal area of Belgium is stated at 510 square miles, and the production 
averages 15,000,000 tons per annum. Bat little true coal is mined in Italy, 
although there is said to be good coal and anthracite in the province of 
Udine. Of the lignite there are 125,000 tons raised annually, and 95,000 
tons of peat. Great Britian sends 1,500,000 tons of coal to this state annu- 
ally. The Annuaria Statistico states that the fuel resources of Italy com- 
prise a few beds of anthracite coal of very limited area, and some beds of 
lignite of tertiary eccene and miocene age, These are found at Valdegno, 


near Vicenza, Grosseto, Murlo, near Siena, Sarzana, near Spezia, St. Gio- 
vanni, near Florence Candino, near Bergamo, and at Gonnesa, on the south- 
western coast of Sardinia. There are also considerable deposits of peat at 
the foot of the Alps, of which over 90,000 tons are annually raised, In Spain 





with confidence that an iron-top tank has never been struck by lightning. 











| a 
fe 


36 American Gas Light Fournal. 


July 16, 1880. 








mining for coal dates from 1742, but the output until 1825 was trifling. 
There is a true bituminous coal and a lignite. The supply is obtained in 
Leon, Castile, and the Asturias, and the coal producing area is about 3501 
square miles ; the output is about 750,000 tons. 


The coal basins of Sweden are few and far between. There are, in fact, 
only two districts where coal is found, the prineipal one being in the south- 
erly province of Skania, and particularly in that portion of the province 
which forms the government of Malmohus, The other coal district is in the 
neighborhood of the village of Engelholm, on the borders of the province of 
Christianstadt, but it is possibly only an extension of the former, both be- 
longing to the Triassic or Jurassic age. The total output is about 90,000 
tons. The Hoganas is the oldest and most important basin, and contains 3 
principal beds of different qualities, but none of them approaching a first- 
class coal, They are not well-adapted fer coking, which is unfortunate, 
considering the extent and value of the Swedish iron trade. Coal mining 
in Russia has not yet met with any great attention from the amount of wood 
yet available. The supply of mineral, however, is something enormous, and 
calculations have been made showing a supply equal to possible demands 
for thousauds of years. 


The German Empire, as now consolidated, is one of the largest coal pro- 
ducers in Europe. Since 1870 the Empire includes old Prussia, Saxony, 
Bavaria, and the States of the Zollverein. The product of coal of all kinds 
in the whole of the German States amounts to something like 50,000,000 
tons annually. The grand total of the output in 1871, when the consolida- 
tion of the Empire was completed, was 37,852,464 tons of 2204 lbs. Of the 
quantity now sent out of the pits Prussia is to be credited with 89 per cent. 
In Austria coal mining dates back to the year 1550. In 1819 it had amount- 
ed to 94,607 tons ; in 1825 to 154,944 tons ; in 1830 to 211,298 tons ; 1835 to 
250,782 tons ; in 1840 to 469,212 tons ; in 1845 to 721,707 tons. After this 
date the lignite and coal are separated, and in 1878 they raised 5,500,000 
tons of coal, and 9,000,000 tons of lignite. 

The total area of the Indian coal fields is estimated at upwards of 30,000 
square miles, the largest but three in the world— United States with 500,000 
China 400,000, and Australia with 240,000. In India the amount of coal 
raised varied a good deal from year to year with a supply of seaborne coal 
in the market, the latter depending very much on the amount of tonnage 
available. The supply of coals which had been imported from Australia to 
India during the last 20 years had now dwindled down to almost nothing. 
The Indian coals are inferior to English and Australian, although they ac- 
complish good work in locomotives ; and but for the expense of land carriage 
no doubt they would be employed to the exclusion of all foreign seaborne 
coal. 


The consumption in British India per annum in locomotives and factories 
is stated by one authority as being at present one million tons, of which one 
half was raised from Indian mines, the remainder coming from England, 
France, and Australia. Other authorities give four millions as the produc- 
tion of native coal. 


One of the most important coal-producing countries of the globe is New 
South Wales ; the trade has sprung up within a very few years, and the out- 
look for the trade is most encouraging, as the coal has been found equal to 
the English steam coal, and adopted by the Home Government. The ap- 
proximate area of the coal fields is 24,840 square miles ; the production 
from the opening of the mines up to 1874 amounted to 12,387,279 tons. In 
1878 the production was 1,550,000 tons. In 1879 Nova Scotia produced 
688,626 tons. being a slight decrease from the preceding yeac. The coal area 
of Vancouver Island is estimated at 390 square miles, and the output in 1879 
228,974 tons. 

Japan from its location may play an important part in the coal trade of 
the world. There are some 79 seams, but only 10 are more than three feet 
thick, and at the same time of good quality ; nine others of more than three 
feet in thickness, of povrer quality, may prove workable if it should only 
require care in mining to separate much of their slaty matter. Besides these 
there are ten beds of coal between two and three feet thick which may: be 
considered of workable character within the long period of time it will take 
to exhaust even the better beds. 

The production in 1874 was stated at 396,240 metric tons, and for 1875 at 
436,826 tons, We make an estimate of 600,000 tons for 1879. Skilled arti- 
sans and machinery have been taken from France to Japan to erect and 
work a factory for the manufacture of fuel out of coal dust. 

There is a completely organized geological survey under Mr. B, 8S. Lyman 
who has estimated that the coal fields of Western Japan contain 620 million 
tons of coal, or 400 millions that could be extracted ; China is in possession 
of coal deposits which are a surprise to the Europeans, 

Coal was worked 2200 years ago at least. ’ The anthracite basin of South- 
ern Shan-se is so rich that an output of 300 million tons per annum would 
be available for 2400 years. The annual product is now set down at 3,000, - 
000 metric tons, of which 1,000,000 is anthracite, Further discoveries of 





anthracite coal are reported in this country. The coal is stated by the 
Shanghai Courier to be the same as the best American anthracite that is 
brought to China. 
The supply would appear to be of great extent, and the new coal has 
shown itself superior to all other known varieties for smelting purposes. 
The coal in Chili is of a lignitic character, and amounts to a yearly busi- 
ness of 400,000 tons, of which 50,000 tons are exported. On the contrary 


125,000 tons are imported from Great Brituin.—London Mining Journal, 
June 26. 





The Relative Cost of Motive Power. 
—_ 

Mr. Bissinger, M.E., at Carlsruhe, Germany, gives the following results 
as obtained in his examinations of the several motors in regard to the rela- 
tive cost per horse power for each hour. It will be observed that the exam- 
ination pertained principally to small motors, 

The relative cost per effective horse power per hour is about as follows— 


100 horse power steam engine. ................. cee eee eee eee 7.6 
2 os 9 RT OP CON OR TPCT CE Pere 44.3 
2 ss Lehman’s caloric engine...............6..... 26.5 
2 < REE IEE has Ga hic bs Sie nsaus sis doy ses age 40.0 
2 ‘a Otto and Langen gas engine................. 26.4 
2 ” SPM, «5b. v 0d Soc SK. BAS aS po v's hoa AE 26.4 
2 ee Schmidt’s hydraulic motor, supplied with water 
from the city water works................. 95.0 
2 re obtained by horses and a gin................ 45.0 
2 - obtained by manual labor.................. 200.0 


Otto’s gas motor and Lehman’s caloric engine are the cheapest of the 
smal] motors, but are, nevertheless, four times as expensive as the 100 horse 
power steam engine.—Sci. Am. 








Fire AND WATERPROOF PapEeR.—Mix one third of ground asbestos fibre 
with two-thirds of paper paste in a solution of common salt and alum, Pass 
the mixture into a machine, plunge the paper thus made into a bath of dis- 
solved gum lac and send it through the finishing rolls, when it may be cut 
into sheets. The salt and alum increase the strength of the paper, and its 
resistance to the action of fire. The lac renders it impermeable to moist- 
ure, without interfering with its fitness for the reception of ink.—LZes 
Mondes. 
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Carbonie Oxide in Water Gas. 
Jersey Orry, July 6th, 1880. 

Mr. Editor : I have read the various articles that have been presented. to 
your readers from a number of correspondents asking and answering ques- 
tions as to the subject of gas poison resulting from inhaling water gas, and 
must admit that it seems to me there can be no question as to the relative 
poisonous properties of ordinary coal gas and the water gas. It is buta 
short time since the daily press announced the sudden death, in New York 
city, of a very distinguished and accomplished man, M. Tessie du Motay, 
whose name was so closely identified with one of the leading water gas pro- 
cesses. His abjlity as a scholar and scientific man, together with his perso- 
nal experience as the inventor of the Du Motay process, should certainly 
render his opinion upon this subject of some value. 

It being my fortune to meet him quite frequently, we have more than once 
conversed upon gas matters, and my object in this letter is to record a fact 
in this connection which would tend to show very clearly that no one was 
more fully aware of the character stamped upon the gas made by his process, 
by the presence of the large amount of carbonic oxide which it contains, 
than the inventor himself. * 

In the course of a talk with him not more than three months before he 
died he remarked, in a thoughtful way, ‘‘ This large amount of carbonic ox- 
ide is very objectionable—very.” But, continuing the subject, he informed 
me that he was then engaged in study for devising a process by which the 
carbonic oxide would be entirely eliminated ; and he remarked that, per- 
haps, by September he would have it perfected. But, alas! He has passed 
away, without a moment’s warning, and the world is deprived of his mind 
and will in the great work of cheapening and improving gas manufacture, 

While it may be doubted very much if he would have accomplished the 
great desire he seemed to have of removing this ‘‘ very objectionable” ele- 
ment in water gas, yet it may some day be done; but until then it would 
seem foolish to deny that carbonic oxide is ‘‘ yery objectionable,” 
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Official Report of Examinations of Gas for 
two Weeks ending July 10, 1880, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 
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1880. |Test were] * 2! 5 ge og o$| 23 

made. | FS| 85! £5| $O/ EO! ES 

Az = = A m = 
t a a PO: bs : 

28 23.79)18.74/28.21/22.30)18.59/24.24 
Between 

29 23.52/26. 70)\ 26.89/22 .01/19.36/24.88 
9.30 a.m. 

30 23.91)19.70)/26.90/21.15/18 . 22/25. 54 

July; and 
1 23.62/18 .07/ 27.69) 20.60/19 .08/23.24 
1P.M. 

2 22.87 et 21.0) )18.70/23.36 

2 23.34/19.52/27.44/21.13)48.89/23.53 

Average/23. 51/19. 32/27 .33/21 .36/18.80!24.13 

5 tn | | ee | ee | ne | 

6 22 36)18.73\25.82|——-_ 18.01|24.49 

7 24.07)18.45/27.17|20.96/18.03)24.18 

8 24.14/18 .41/27.03/21.26/17.68/25.10 

9 24.65/18. 76) 26.86/21 .41/18.11/24.79 

10 24.86/18.87|27 .62/41.75/18.33)23.21 

Average|24.01)18.64|20;.90/21 .34/18.03/24.35 
































* Five foot lava tip with check. 
+ Bray’s slit union, No. 7. 
t Bray’s slit union, No. 6. 
E. G. Love, Gas Examiner. 





Compression of Gaseous Mixtures. 
—<—= 


If five volumes of carbonic acid and one volume of 
air are compressed in a proper apparatus the carbonic 
acid readily liquefies. If the pressure is carried to 
150 or 200 atmospheres the meniscus of liquefied acid 
is gradually effaced, and the liquid finally disappears. 
The tube then appears filled with a homogeneous 





j 





matter, which resists all further compression, as a 
liquid would do. If the pressure is then gradually 
diminished the liquid suddenly reappears, at a pres 
sure which is constant for fixed temperatures; a 
thick mist arises, vanishes in a moment, and marks 
the level of the liquid which has reappeared. The 
phenomenon cannot be explained by the heat of com 
pression, for the tube is plunged in water which 
keeps it at a constant temperature, and the compres- 
sion is made slowly enough for the cooling to be 
always complete. Cailletet thinks that the gas and 
liquid are multually dissolved, so as to form a homo- 
geneous componnd, He has ‘extended the experi- 
ments to a pressure of 450 atmospheres witbout 
varying the result.— Comptes Rendus. 








The Electric Light at Montreal. 





The experiment of lighting the wharves by the 
electric system for 30 days is now nearly expired, 
and it will therefore be necessary to arrive at a final 
decision in a few days. The amount of light ob- 
tained has not been up to the quantity promised, 
but it is a vast improvement on that hitherto pro., 
vided. 

The cost of running the 16 lights is estimated, 
after careful computation by the chief engineer, 
from practical results during the present trial, in- 
cluding wear and tear, interest on capital, and run- 
ning expenses, at about 8 cents per hour per lamp. 
Assuming that they are kept burning 10 hours per 
night on an average, and 200 nights in the season, 
would give 80 cents per night, or $160 per season 
per lamp, and $2,560 iu all for the 16 lamps for the 
season. The machinery seems to work well, and 
there has been no special trouble in the work being 
performed.—Montreal Gazette. 








The Largest Coke Works in the United 
States. 





The largest coke works in the United States are 
the Morewood Works of H. C. Frick & Co., which 
are situated a mile or so west of Mt. Pleasant, in the 
great coal district of Western Pennsylvania. These 


works are as yet uncompleted, but a short time will 
see them finished and in full operation. At the pres- 
ent writing the works consist of two shafts and 200 
ovens in active operation, and over 1000 acres of 
coal land. The shafts are distinguished as upper and 
lower, and are abont half a mile apart. But in this 
short distance the vein of coal dips to such an ex- 
tent that there is a difference of 71 feet in the dis- 
tance that the coal has to be raised tu the level of 
ths tipple. At each of the shafts there are two large 
enwines of 50-horse power. The ovens have a capac- 
ity of about 300} tons of coke each per day, and 
make about 25 cars of coke per day. When the 
works are completed there will be 500 ovens in blast, 
and the product will be increased to 80 cars of coke 
per day. It will require to make this output the ser- 
vices of 500 men.--/ron Age. 


. 








Prices of Gas Coal. 


————>—___ 


The following are the prices at which the com- 
panies mentioned are shipping coal : 

New York. Baltimore. S. Amboy 
EEE en eee $5.25 $4.10 $4.80 
Scott’s Youghiogheny.. 5.00 3.75 
Montauk...... daceenbecescee 5.00 3.70 
Newburgh Orrel......... 5.00 3.75 
TIE p05 ccesescses, 500 3.75 
RN do cstiseesscventeects 5.00 3.75 
West Fairmount.......... 5.00 3.75 


To give some idea of the relative prices at the 
East and the West we give the following quotations 
of coal.furnished by the Fort Pitt Coal Company : 


At Pitsburgh, f.o.b. cars.... $1.30 per ton of 2000 Ibs. 
At Cleveland, f.0.b. cars.... 2.90 


“sé sé 


At pe! f.o.b. vessels 3.05 ‘“' “6 
At Buffalo, f.o.b. cars....... 3.55 ‘ “6 
At Chicago, f.o.b. cars ...... S20) * 6 





At Indianapolis, f,0,b, cars, 3,00 





Gas Stocks. 
So 
Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks, 


(with W B Scott & Co.,) 
34 Pine Srreet, New Xorx City. 
JuLyY 16, 1880. 


sg All communciations will receive particular attention 


t@~ The following quotations are based on the par value 
of $100 per share. gg 


Gas Co.'s of N.Y. City. 


Capita. Par.. Bid. Asked. 
CIR cd icdiccaceccecsise 466,000 50 60 70 
SE hiiistncccicenecs 1,800,000 50 70 75 
Bonds 170,000 103 
Manhattan..........+0 4,000,000 50 187 192 
Metropolitan....... 2,500,000 100 140 147 
- Scrip... $1,000,000 « 300 103x 
MN ii sass Seve esceces 5,000,000 190 75 80 
‘* Bonds, go'd 900,0U0 1000 100 —- 
BRGRICIIEL, «060.005.0000 1,590,000 100 160 170 
“Bonds 750,000 106 110 
NE BO rissa sctcxesse 4,000,900 100 100 102 
ARIES cacndéscccsceces 270,000 50 — 100 
Gas Co's of Brooklyn. 
NE So cccescccse . 2,000,000 25 110 120 
OO es 1,200,000 20 60 65 
“* §, F. Bonds 320,000 1000 100 105 
Fulton Municipal..... 1,500,000 100 70 80 
OB sac scene sé ccesee 1,000,000 10 38 42 
SBOE, «000000 290,000 90 95 
6 Berip .....0... 250,000 75 85 
Metropolitan........... 1,000,000 199 65 75 
is, ncscansisccdus 1,000,000 25 50 57 
6 Ctfs....40- 700,000 1000 85 = «95 
Williamsburgh ....... 1,000,000 50 70 75 
se Scrip oe ©6988 103 
We Oiiicesaissscersee 135,000 100 60 70 
“ Bonds....... 40,000 — — _ 
Union Co. E. N. Y... 2 — 50 
xtichmond Co., 8. I. 300,000 75 80 
Out of Town Gas Companies. 
Bath, Maine........... 70,000 100 
Buffalo Mutual, N.Y 750,000 100 65 70 
bi Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 185 190 
- Ctfs., gold 1,000,000 — 103 
Bayonne, N. J....... ‘ 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizeus, Newark..... 918,000 50 8&5 90 
a“ “* Bds. 124,000 — 10 10 
Chicago Gas Co., Ills 125 — 
Cincinnati G.& C.Co. 190 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mass... 25 114 120 
Elizabethtown, N. J. 300,000 20 — 130 
Fort Wayne. Ind..... 100%) ive a 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... -@ 700,000 25 120 125 
Hempstead, L. I...., 25,000 100... _ 
Halifax N. S........... 400,000 40 148 150 
Hamilton, Ontario... 150.000 40 117% 
Jersey City ........ ... 750,000 20 155 160 
Jamaica, L. I......... 25,C00 100... a 
Jacksonville, Ill...... 120,000 50 100 oad 
Lewistown Maine... 400,000 100 70 80 
Laclede St Louis Mo. 1,200,00u 100 93 96 
Locg bieneu. 20 8630 40 
New Haven, Conn... 25 120 149 
Peoples, Jersey City 50 60 
si “ Baa. 5 
Pegples of Baltimore 25 100 102 
“6 Bonds.... 106  -— 
Plainfield, N. J....... 80,000 100 — 105 
Perth Amboy ......... 25 — 95 
Pittsfield, Mass....... 120 130 
Rochester, N. Y...... 50 670 80 
_ Citizens 100 «650 60 
Rondout & Kingston 75 80 
St. Gows Missouri... ~ 600000 50 300 oe 
Stillwater, Minn.....,, 50,000 50 — 26 
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Saugerties, N. ¥ .. 15,000 100 95 100 
San Francisco Gas- 
Co., 8. Fr’isco Cal. 82 83 
Toledo, Obio...... = 95 97 
Troy, Citizens.. ...... 600,000 100 — — 
_ Advertisers Index. 
GAS ENGINEERS. 
Page. 
William Farmer, New York City...................06 « 2: 
George W. Dresser, New York City.. ........ peccese oe 45 


GAS WOKKS APPARATUS AND 
CONSTRUCTION. 


Herring & Floyd, New York Citv................. ss ae 
T. F. Rowland, Greenpoint, L. 1...........c0csccccee 43 
Detly & Fowler Philadelphia, vc Abbi gon pewosddcs co 43 
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P. H. & F. M. Roots, Connersville, Ind.. .......... - 4 
Smith & Sayre Manufacturing Co., New York City..... 41 
GAS COALS. 
Penn Gas Coal Co., Philadelphia, Pa................. - © 
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Cannelton Coal Co., > - e . . & 
New York & Cleveland Gas Coal Co., Pittsburgh, Pa.... 45 
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Despard Coal Co. saltimore, Md.®.................... 45 
Tyrconnell Coal Co., Baltimore, Md....... .. ...-..+++ 45 
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Montauk Gas Coal, New York City. ..............006- “4 
GAS ENGINES. 
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A. Q Ross, Cincinmati, OMIO. 2. 2 2... cee cee ee ee eeee 15 
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Connelly & Co., Pittsburgh, Pa. .... -.........eeeseees 43 


TAK BURNER, AND BLOWER FOR BURN- 
ING BREESE. 
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PROCESSES, 

Strong Gas-Fuel and Light Co. e00ee secescccce oe 
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GAS FIXTURES. 
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Church's Reversible Screen, for Gas Purifiers, 





PATENTED JULY " 1878. 


Reversibl: 


» Very Durable, & Easily Repaired. 


Oval Slats, with Malleable Iron Cross Bars. 


Apply to ConrinentaL Works, Greenpoint, N. Y., or Davis & Farnum Manuracrunrine Co., Waltham, 


Mass., who are authorized to build them, or to 


GEORGE D. CABOT, Agent Lawrence Gas Co., Lawrence, Mass. 
REFERENCES :—Luwrence Gas Co., Lawrence Mass.; Roxbury Gas Co., Roxbury, Mass.; Newport Gas 
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8. L. Merchant, New York City............. ..+-- 41 mT GLOBE erp ETM F AMP. 
re Oh, BORE OUT Ta ons o nbikccs sccnccccssosace 41 
BOOKS, ; . aw 
I UN Ons oc. s cecncnndp ives. iocsecess 40 b y > = nt) 
Scientific Books..... ... ; ee eN 7} re — = ~ 
Cathels, Gas Cousumer’s Manual............ 2.2.0. _-ae $ of e 8 = in) 
Fodell’s Book-Keepirg........... 0. sss. a aT | ff 0 ~ R eS 
Journal des UsinesaGaz.. ... .......... siicabeaass 40 ~) N ~F 
Review of Gas and Water Engineering................. 47 ‘Aare =) ~ 
IRI ccc, | Sen ankabecsnncnencce.< 40 = » - 3S S -~" S 
> ~ 
baiesss 
GAS WORKS FOR SALE, oe. Tk 
ERS She 
In Town of 3000 to 3500 Inhabitants, > & aes « SS # 
Having at present abaut 115 consumers, at $3 per 1000 feet, | | < = ~} <a) = yD 
and 70 street lamps at $20 per year. Works in good order, - ¢ a ~ = ©. 
and could be had ata bargain. | Address, “JOHN,” a) a | ~ 8 ~~ ~ <e 
505-4t Office Am. Gas Light Journal. az x = a 
¥ e ' ~ S ~F 
Engagement Desired mo se. ss 
By a Gas Superintendent of Seventeen 5 = h 4 >% = 
Years’ Experience. = 8 Ss = 


Has had the entire management of a gas works, including 
distribution, for over 12 years. Satisfactory references. 
5u3-6 Address ** B,°? 31 WEST SIXTH ST., CovINGToN, Ky. 


Gasholder for Sale. 


GUIDE FRAME AND GASHOLDER FRAME. 


AU in 





40,000 Cubic Feet Capacity. 
Good Condition. 


Sold because the room is required for other improvements. 
JOHN W. NEWELL, Supt., 
NEW BRUNSWICK, N. J. 


ENGAGEMENT DESIRED. 


A Person of Practical Experience as 
Superintendent of Gas Works 


Desires an engagement where stric attention to the duties 
confided to him will secure ultimately a fair compensation. 
References can be given. A good, permanent position is de- 
sired, where future salary would depend on success of 
management. Address, *“ ENGAGEMENT,” 
Office Gas Lt, JoURNAL 








Complete Gas Works 
FOR SALE. 


The Iron Work for a complete Gas Works, with 8 inch con- 
nections, consisting of 4 Purifiers, 8 ft. by 10 ft., with Dry 
| Centre Valve, Multitubular Condenser, Scrubber, Bye-pass 
Valves, 5 feet Station Meter, and Bench Casting for four 
of 5’s, All nearly new, and in good condition, 


THE MUTUAL GAS LIGHT Co., 


47 tf St. JOSEPa, MISSOURL. 








SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
and others interested in the topics treated of, the fol. 
towing Books, at prices named : 


GAS MANUFACTURE, by WILLIAM RICHARDS, 4 to. 
with — Engravings and Piates, in Cioth bind- 
ing. 


THE GAS ANALYST’S MANUAL, by F. W. Hanrrt- 
LEY. $2.50, 


ANALYSIS, TRKCHNICAL VALUATION, PU. 
RIFICATION and USE OF COAL GAS, by 
=," w. ‘he Bowpiron, M. A., with Engraving. 8 vo 

) 


NEWBIGGINS MAND HEOK, hy THomas Nawsic- 
om, C. E. $3.75 


GAS CONSUMERS HAND BOOK, by Wu. Ricz- 
akpDs. C. E. 18 mo, Sewed. 20 Cents, 


GAS CONSUMERS MANUAL, by E. S. CaTuELs, C.E. 
10 Cents. 


PRACTICAL TREATISE ON HEAT, by THoMAs 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
OwEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50, 

FODELL’S SYSTEM OF BOOKKEEPING FOR 
GAS COMPANIES. $5. 


The above will be forwarded by Express. upon receipt of 
price. 

We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Office 
Money Order. 


A. M, CALLENDEHR & CO., 
+NO.4, ine Street, N, Y, 


Room 
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SILENT GAS ENGINE. 


Always Ready to be Started, and to give at once Full Power. 


NO STEAM TO MAKE OR MAINTAIN. 
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NO COAL, NO ASHES, NO 


NO FIRE, NO DANGER, NO EXTRA INSURANCE 


NO GAUGES, NO PUMPS NO LEAKAGE 


ALMOST NO ATTENDANCE. 


BURNS COMMON GAS 


AVERAGE CONSUMPTION PER HORSE POWER, 


21 1-2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING, LITTLE WHILE 
RUNNING WITHOUT DOING WORK, AND WUILE 
WORKING THE GAS IS PRECISELY REGULATED BY 
THE GOVERNOR IN PROPOKTION TO THE POWER 
DEVELOPED 
SIZES AT PRESENT OFFERED, 2, 4 and 7 H. P 
Za = = LARGER SIZES TO ORDER. 


THE NEW OTTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 





And nsefal generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 


is at its minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO., 
3045 Chestnut Street. : 





A. C. Woop’? 
CAST IRON PIPE a 


PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce the cost of Manufacturing, and desire to give our Customers the benefit at the following 


REDUCED RATES: 
No. 1 cuts 3, 4 and 6 inch Pipe $75 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12 in. Pipe, $100 
No. 3 cuts 16, 18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 30inch Pipe, $275 
No. 5 cuts 36 inch Pipe, $350 








For larger sizes Special Contracts 
will be made. 





It will cut a Continuous Line of Pipe in a Trench or Building 


As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. 


Our Machinee for cutting 20 and 30-INCH PIPE have been furnished the Manhattan and New York Gas Light Companies; also for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Addres 

A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, No. 744 Greenwich street, N. Y. JOHN T, LANGFORD, 55 Kilby Street, Boston, Mass. 
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| ECONOMY OF GAS AS A FUEL 


FOR 


| COOKING PURPOSES. 





This is a small Pamphlet containing the Paper read by 


i MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 
At the recent meeting of the American Gas Light Association. 
* IT IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


i Price, Twelve Dollars per Thousand. 


ALL ORDERS TO BE SENT TO 


i A. M. CALLENDER & CO., No. 42 Pine Street, New York. 








JOURNAL des USINES aGAZ. | WATER GAS. 
ee ae ee ee Sirone Gas- Fuel ad Light Co, 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 





RELATING TO GAS MANOFACTURE IN FRANCE. No. 120 Broadway. 
aa (EQUITABLE BUILDING), NEW YORK. 
MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. This Company is the Sole Proprictor fer the 


State of New York of the Strong and 
Lowe Processes for the Manu- 
facture of Water Gas. 
Works are now being constructed according to the Strong 
4 . —— = | patents at Yonkers, to supply that city with gas for 
ae 


i THE GAS ANALYST’S MANUAL. __.,Light, Heat, and Power. 


One pair of generators, the cost of which will not exceed 








Subscriptions Received at this Office. Price, Post-paid, $3.50 Per Annum. 











$+8,000, will make about 400,000 cubic feet per day. 
BY F. W. HARTLEY, A.I.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. note Lowe system is already in successful operation for 
; ghting in more than y places in the Unite x 
j PRICE, $2.50. in many of our large cities. 
| re CONTENTS. Section I.—The purposes of photometry. Standard light. Standard burner. Gas Works Giauses Act | ,. The rapid progress that water gas is poeneag Se the public 


y favor, and the great economy and efficienc he Strong and 
a Amendment Act, 1871:—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for Ae 
prea 


Lowe’ processes Over all others for its manufacture, should se- 
sulphuretted hydrogen. Description of scandard apparatus. The photometer room, Preparation of candles. Testing | cure for these processes a careful examination on the part 


; . Correction for sc _ 5 : °« ; . of all gus companies now existing or about to be formed. 

ies operations. Readings. C —— 1 fo ~ cnarngagro sees = for candles pment « “anpmagee for barometric N. B.—For licenses or further information, appply at the 
pressure and temperatare. rdinary photometers. ne inferential or jet photometers. To set the jet photometer at | office of this company, a8 above. 
work. To rate the jet photometer. 


_ Dated } March 8, 1 1880. 





SECTION II.—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphur compounds. Prepar- 


} ; ation of solutions. Fittingup. To set the apparatus at work. Analysis. (¢ ny 
&y SEcTION II].—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper’s Tube, or Eudiometer. To calculate 
ty weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas, Specific 


gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. . Under this title a neat little book has been is- 


4 APPENDIX.—Rules and tables to facililate the calculations necessary in the determination of the illuminating value sued containing the paper of Mr. Jas. Somerville 
and degr e of purity of coal gas. Photometry. Ammonia und sulphur. Proving of testing meters in Lon®®n. The gas r 


referees’ cubic-foot measure. Times and mode of testing for pressure in London. Proposed standards of light. as read at the last meeting at Cincinnati, together 


A. M. Callender & Co., 42 Pine Street. N. VY. with a table, taken from Prof. Chandler’s lecture, 


showing the loss of light resulting from the use of 


KINC’S TREATISE | Se AMERIGR OS 


The book is intended for sale to Gas Compa- 


COAL & AS. GAS-LIGHT JOURNAL. i mya on nn samen 


: use better burners and shades, one-half of the 
i $3 PER ANNUM. 














fault-finding will cease. 
fe Vol I, Bound tn Cath, § | The price is $10 per thousand. Orders may 
hes A. M. CALLENDER & CO., 42 Pine street, N.Y, | 42 Pine Street, N, Y, be sent to the office of this Journal, 


; 
: 
: 5 








Hye 


July 16, 1880. America Gas di 


ight Hournal. 


4t 
























IMPROVED GAS EXHAUSTER 


With Engine on same Bed Plate, or without. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P. He & F. M, ROOTS,} Patentecs and Manufacturers, (CONNERSVILLE, IND, 


S. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. 
JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y. 


Send for Illustrated a ahaa and Price List. 











SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 
BUILDERS OF 


Machinery and Apparatus for Gas Works. 


Construction of 


7 
: 
. 





ET PRESSURE GOVERNOR. 
CHARLES W. ISBELL, Secretary. 


7 
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NT SELF-SEALING RETORT DOORS. 


Plans and Estimates for the Improvement, Extension, or Alteration of Gas Worxs, or for the 


AUTOMATIC STI 
GAS AND WATER VALVES, HYDRAULIC MAIN DIP REGULATOR, PENCH 


PURIFYING BOXES, TOWER SCRUBBERS, WITH AUTOMATIC WATER 


BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 
ISBELL’S PATE 


MACKENZIE’S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATORS, 





MITCHELL, VANCE & COQ. 
Manufacturers of 


CHANDELIERS! 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c. 
836 DROADWAY. 


NEW YORK. 
Spectal designs furnisued for Gas Fixtures for Churches 
Public Halls, Lodges. &c. 


Salesroom, 


LUDLOW 
Valve Manf’g 


OFFICE AND WORKS 
93S to 954 fiver Street and 67 to S3 Vail Ave. 


TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate winch to 36 inch—outside and 


inside screw Indicator etc fo1Gas Wate Jand Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 





SEND FOR CIRCULARS. 





REFERENCES FURNISHED. 


Portland Cement, 


Roman Cement, 
Keene’s Cement, 
Sellurs Gas Cement. 
English Fire Brick, No. 1. 
66 Silica Fire Brick. 
IMPORTER 


Ss. L. MERCHANT, 


41 Broadway, New York, 
Just below Trinity Church. 344-ly 
t Remit 25 cents postage for “Practica Treatise on 
Cement. 


—e 


F. O. NORTON, | 


MANNFACTURER OF 
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Hydraulic Cement, 
Specially adapted for gas works, Under water it is capabl 
of giving better results than Portland or any other cement, 


21 Cortland Street, New York. 


| Preserve the Journal! 





We will furnish to our subscribers an important 
| article for preserving in a convenient form, the nam- 
bers of the Journal as it is issued at the very low 
price of $1.25. Sent either by Express or Mail, as 
directed. 

By mail the postage will be 20 cents, which will be 
added to the price of the Binder. Send orders to 

A. M. CALLENDER & CO. 
42 Pine Streat. Room 18, New York, 
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.. H. M’ NEAL & BROQ., 


UReTee. N. J, 
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CAST IRON PIPES 


FOR WATER AND GAS. 


conmemmmeninaall 




















cust Bh IRON y 


AS. P. MICHAELSON, Sec. 
WM. SEXTON, Supt. 


DAVID 8. BROWN, Pres. 
BENJAMIN CHEW, Treas 
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Office No. 6 North Seventh Sereet, seams tsa 











ESTABLISHED 1856, 


WARREN FOUNDRY w MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OFFICE, 153 BROADWAY. r 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 
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CAST FROWN PIPE. 


WE HAVE ON HAND, IN STORE, FOR IMMEDIATE SHIPMENT, 


A Large Quantity of Cast Iron Pipe, 


WITH A FULL ASSORTMENT OF SPECIAL CASTINGS. 


MOST OF THEM ARE GAS WEIGHTS—PART OF THEM COATED WATER WEIGHTS. 
Made by Warren Foundry, Wood, McNeals, and Camden Iron Works, 
UNDER CAREFUL INSPECTION, AND ARE OF THE VERY BEST QUALITY. 





R. D. WoorDp && CO—O., 


PHILADELPHI.. 
MANUFAOTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 


Works, 1Sth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
N.B.—Pipes frora 8-i1cn and upward; cast in 12 ft. lengths, 
t#” S2nd for Circular and Price List. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 

Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 

Bench Castings for Gas Works, &c. 


— 85 Liberty Street, N. Y. 


Mellert Foundry & Machine Co, 


Xsizmited. Established 1848, 
MANUFACTURERS OF 


CAST IRON GAS & WATER PIPE, 


With Special Castings, Flange Pipe, Wier’ 
Gates, Fire Hydrants, Lamp Posts, etc, 


The Improved Canada Turbine Water Wheel. Machinery 
and Castings of every description for Furnaces, Rolling Mills, 
Grist and Saw —_ Mining Pumps, Hoists, etc, Columns, 
Brackets, Iron Railings, etc., etc. 

READING, PA. 


ARNOLD MELLERT, Supt., 


NATIONAL COAL GAS COMPANY. 

















320 Broadway, N. Y., Rooms 50, 51 & 52. 


H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 
most essential improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making “Water Gas,” bythe decomposition of super- 
Yeated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is au established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufactnrerand consumer, it is supe- 
rior to any gar made by the oid, or any other method. 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
ran for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and about 
33¢ gallons of Petroleum or Naphtha, per 1000 feet of bri- 
liant gas. 





PANCOAST & TARR, 28 Platt St., New York. 


Rights for sale, Inquire of the President, 
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Kerr Murray, 
PRACTICAL GAS ENGINEER, 


AND MANUFACTURER OF 


ALL THE LATEST IMPROVED 


Gas Apparatus, 
MACHINERY, 


HTC., HTC. 


—-wWwoRnREz S,— 


South of Railroad Depot, 


FORT WAYNE, IND. 


BARTLETT, ROBBINS & C0, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 





GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 


MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS. 





WORKS: 
Cors. Pratt, Scott,"McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. 
spondence solicited. 467. 


CONNELLY & CO.,|_ 


SOLE MANUFACTURERS OF 


Iron Sponge Paritying Material 
CONNELLY’S JET EXHAUSTERS. 


PITTTSBURGH, PA. 


C. CEFRORER. 


Manufacturer of 
GAS HEATING AND OOOF ING APPARATUS. 


FITTERS’ PROVING APPARATUS, ETC. 
No. 248 North Eighth Street, Philadelphia. 


Corre- 
-ly 
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1842, ‘DEILY & ‘FOWLER ~1880.| 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 1422 gasholders, 
Personal supervision given to the erection of all our work. 
Holders built at following places since 1868: 


Lancaster, Pa. (2) Indianapolis, Ind, 
Williamsport, Pa. (38) Jacksonville, Lu. 


Bristol, Pa. (2) Joliet, Il, 
Catasaqua, ‘fe Lawrence, Kansas. 
Kittanning, Pa. Jefferson City, N. O. La. (2) 
Hazelton, Pa, Algiers, N. O., La. 
Freeport, Pa. Kalamazoo, Mich 
Huntingdon, Pa. Buffalo, N. Y. (2) 
Pittston Pa. Ogdensburg, N N. Y. 
Bethlehem (8). Pa. Waverly, N. Y. 
Sharon, Pa. Little Falls, N. Y. 
Canton, > Penn Yann, N. Y. 
Carlisle, Watkins, N. Y. 


Beaver ‘rails, Pa. Coney Island, N. Y. 


Annapolis, Md. (2) Batavia, N. Y. 
Parkersburg, W. Va. Gloucester N.J. 
Lynchbur; re Va. Salem 

Stanton, Mount Holly N. J. 
Youngstown, Oo Plainfield, N.J. 
Steubenville, O, Englewood, N. J. 
Zanesville, O Flemington, N. J. (2) 
Mansfield, O, Dover, De 


Marion, 0. Pittsfield, Masa. 





Belleaire, O, Meriden, Conn. 
Athens. 6, Milwaukee, Wis. 
Barnesville, O. Burlington, Vt. 
Newark, O. Hoosick Falls, N, Y. 
Columbus, O Attica, N. Y. 
Franklin, Ind, 





BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas and Water Works Supplies, 


Particular attention given to the alteration of oki works, 
Estimates and Drawings furnished. 


THOS. R. BROWN, R. PITT OWEN. 
Late Chief-Eng. Phila. Gas Works. 


Address all communications to 
N. W. Cor. 12th and Noble Streets, 
482-ly PHILADELPHIA. 








HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Greenwich St., N. Y 
MANUFACTURERS OF 


ALL KENDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
IXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 


of all sizes and description. 


FLOYD’S PATENT 
meee — LID. 


COKE |SUREEN| ING SHOVELS. 


SABBATON'S 8S PATENT 
FURNACE DOOR ANL FRAME, 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
GAS GOVERNORS, 
and everything ccnnected with well regulated Gas Works 
low price, and in complete order. 
N.B.—STOP VALVES from three to thirty inches— 


at very low prices, 
SILAS C. HERRING, JAMES R. FLOYD 





Hi. RANSHAW, Pres, & Mangr. T. H. Brrca, Asst. Mangr. 
Wm. Stacky, Vice-Pres. R. J. TaRvIN, Sec, & Treas 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF SINGLE AND TELESCOPIC 


GAS-HOLDERS 
AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coa! Oil Works. 
Foundry on MILL STREET ; Nos. 33, 35, 37 and 39 
Office and Wrought Iron Workson RAMSAY STREET Cin- 
cinnati, Ohio. 


REFERENCE. 
Cincinnati Gas-Light Co. Baton Rouge, La., Gas Ua, 
———e Gas Saginaw, Mich., Gas Co. 


Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co. 


Covington, K: Ky., Gas Co, Peoria, ti, Gas Co. 
ringfiel ‘Gas Co. uincy, lit., Gas Co. 
qerre Haute, ~ Gas Co, ampaign, ills., Gas Uo, 


Carlinville, Tll., Gas Co. 
wing Green, Ky., Gas Co, 
Hamilton, Ohio, Gas Co. 
Burlington, Iowa, Gas ) a Vicksburg, Miss., Gas Co 
Nashville, hen. Gas Denver City, Cal., Gas Co. 
R.T Solntate. “pne’r Omeinnatt, and Others. 


Madison, Ind., Gas Co. 
Kansas City, ¥ Mo., Gas Co. 
Topeka, Kansas, Gas Co. 








CONTINENTAL WORKS. 





GASHOLDERS OF ANY MAGNITUDE. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 


ENGINEER AND MANUFACTURER OF 


GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Mamufactories. 











a. OO Gr ara LI Ca Eb re, 


No. 


Engineer and Builder, 


1211 MARKET STREET, PHILADELPHIA, 


PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valves, 


Condensers, 


Gasholders, 


Scrubbers, 
Stop Valves, 
Estimates and Drawings Furnished upon Application, 


Purifiers, 
Etc., Etc. 
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J. H. GAUTIER & co.. 


CORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 





LACLEDE 


FIRE BRICKS AND 


CAS RETORT WORKS 
CHELTENHUAM, MO. 


Hand and Machine made Retorts and Settings, Superior 
Fire Bricks for Siemans Gas and Glass Furnace. Bricks 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS. 


ADAM WEBER. 


MANHATTAN 


|} and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace 


MANUFACTURERS OF 
and Cupola Tiles, Etc. CLAY GAS RETORTS 
Clay Gas Retorts, Fire Bricks and Tiles AND RETORT SETTINGS, 


Gas House Tiles, ™ Glass Pot Cay. "ise Ground Cla yend Fire Bricks. Sewer | a RE BRICKS, Tl LES, ETC., 


Pipe, | 
901 Pine Street, St. Louis, Mo. 


Fire Bricks, Etc. Etc. | «-- 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. 
ees-1y Cc. E. GREGORY 





| Office and Works, 15th Street and Avenue C., N. Y. 


-Borgner & O’Brien, 


MANUFACTURERS OF 











ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Eorscory |  gpprog root or novston st.,£.R.,n.x, |GLAY GAS RETORTS 
BROOKLYN AND RETORT SETTINGS, 
Clay Retort & Fire Brick Works, Gas Fetorts, | rine pricks, tives, etc. 


(EDWARD D. WHITE & CO.) 
——Ecoieecee | TILES, FIRE BRICK. | **°'S- Shove ace, 
PHILADELPHIA. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, 
Office, SS Van Dyke St., Brooklyn, N. Y¥. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 














wi GARDNER BROTHERS, 


——ESTABLISHED 1864.—— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 


Works, 
MT. SAVAGE JUNCTION, MD. 





OFFICE, 418 to 422 East 23d St., New York. ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERSEY. 


HENRY MAURER, 
Excelsior Fire Brick & Clay Retort Works 


CLAY GAS RETORTS, BENGH SETTINGS, FIRE BRIGK, TILES, ETC. 
NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


NEWCASTLE COAL. (TOWNLEY), 
ALSO FOR THE BEST QUALITIES OF 


PROVINCIAL GAS COAL, 


DELIVBRED AT ANY PORT IN THE UNITED STATES. 

















We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 








t SEAVERNS. PERKINS & CO 41 SOUTH STREET, NEW YORK. 
THE MON TAUK GAS COAL COMPANY THE ECONOMY 

PS omen GAS AS A FUEL 
Trinity Building, No. 111 Broadway, New York. | Ke 





WHARVES, LOCUST POINT, BALTIMORE, MD. Cooking Purposes. 





JAMES BOYCE, Agent and Shipper, BALTIMORE. Price, $12 a Thousand. 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raiiroad or navigation. on most favor 
able terms. 


General Office—89 Wood Street, 
PITTSBURGH, PA. 


Branch Office—120 Water Street, 
CLEVELAND, O8IO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 

at Cleveland, Ohio. 





851-ly 





GAS COALS, 





TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s «aa Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. de 





366-ly 








THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8. Gay Street, Baltimore, Md, 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Buila- 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
he Manhattan, Metropolitan, and New York Gas Light Com- 
— of New York; the Brooklyu and Citizen’s Gas Light 

ompsnies of Brooklyn, N. ¥ 3 the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. L. 

Best dry coals shipped from Locust Point, wharves, and 
prompt attsntion given to orders for chartering of vessels, 

924-ly n 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 82 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston, 
oe in ——— ew, Weat Virginia. 

rves Locust Point 
Compaty’s Office, 15 German st.,} Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Sas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light ee 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine on 

* 


*." Reference to them is requested, ° 





TYRCONNELL GAS COAL., 


MINED 1N TAYLOR COUNTY, WHST VA. 
Cempany’s Office, 52 S. Gay St., Baltimore. 
CHARLES MACKALL, Secretary. 

CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING Pornt—Baltimore, Md, 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ng power of over 16 candles. Forty bushels of very supcerio 
oke, with little Ash and scarcely any clinker Of-ly 





GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 








CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
a & CO., New York. 
DANIEL W. JOB & CO., Boston. MAYER, CARROLL & CO., Baltimoe 
The West Fairmont and Marion Consolidated Coal Company, 
Mines at Fairmont, West Virginia, 
OFFER FOR SALE THEIR 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 231 BROADWAY, New York 


THE FORT PITT COAL CO. 


OFFER THEIR CELEBRATED 


Fort Pitt Gas Coal, 


Carefully Screened and Prepared for Gas Purposes, 
Delivered at any Point reached by Railroad or 
Navigation, on the Most Favorable Terms. 


Office, No. 337 Liberty Street, 


EPiTrTrshbvuoRGH, PENN. 


Box 314. J. E. McCRICKART, Manager. 


“SCOTT'S” OCEAN MINE 


Sa.es 
AGENTS : 



































—_—— 


Youghiogheny Cas Coal. 


The undersigned, agents for the above well- 
known Gas Coal, are prepared to contract for its 
delivery at any point in New York and New Erg- 


land. Shipments made immediately if desired 


PEREHINS & CO.,, 








ROOM 89. 


lll BROADWAY. | 





421 BSBOUTEH STHREDT, NEW YORE, Hox sevnou 
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The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


12th and Brown Sts., Philadelphia, and 49 Dey St. N. Y., U.S, A,, 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President. 


GROUP JUDGES. 


AMERICAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-; Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 
ngton, D. O. JUL. SCHTEDMAYER, Germany. 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y° Mz. E. LEVASSEUR, France. 
Pzor. J. E. HILGARD, Washington, D. O. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
Genera HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW. New York. 











Chas. F. Dieterich’s Regenerator Furnace. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 
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These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878. A bench of 6’s, with retorts 
20in.x12in.x8ft. 6in., will burn off 1,350 pounds of coal in 3 hours. Twenty-five 
per cent. of the coke is sufficient to thoroughly burn off the charges. 

State, city, and factory rights granted on reasonable terms. For full par- 
ticulars apply to either 


CHAS. F. DIETERICH, Eng’r People’s Gas Co., BALTIMORE, MD. 


WM. FARMER, 111 Broadway,N.¥Y., ¥.L, HAGADORN, 162 Beach St. Chicago, Ill., or HENRY J, DAVISON, 231 Broadway, N, Y. 
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T. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Treas. WM. H. DOWN, Sec. 
AMERICAN METER COMPANY, 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL M®TERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
Manufactories: GAS STOVES—AMERICAN, FRENCH, & ENGLISH. Agencies: 
SUG@’S ILLUMINATING POWER METER. 37 Water St Cinci ti. 
512 W. 22d St., _ 2 SUGQ’S “STANDARD ” ARGAND BURNERS. ALSO NN AND TTT. 20 pecioneradin sry Jromaetgs «7 


Wet Meters, with Lizar’s “Invariable Measuring’? Drum, 810 North Secord Street, St. Louis. 


Arch & 22d Sts., Phila. SOLE AGENTS FOR THE ALLEN EXHAUSTER GOVERNOR. | 122 & 124 Sutter St., San Francisco. 








HELME & McILHENNY, 


Successors to Harris & Brother. 
ESTABLISHED 1848. 


PRACTIOAL GAS WETTER WANVPAGCTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa,, 


To manutacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works. 


Prom our long Practical Experience of the Business (covering a period of 33 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WILLIAM HELME. JOHN McILHENNY. 








WM. WALLACE GOODWIN, Prest. and Treas, WM. H. MERRICK, V.-Prest. H. DUMONT WAGNER, Supt. 8S. L. JONES, Sea 8S. V. MERRICK, Asst. Sec. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- ‘@ 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 








NOW READY AND FOR SALE, 


Review of Gas and Water Engineering,|; rFopzu.’s 


ISSUED EVERY ALTERNATE FRIDAY. System of Bookkeeping 


FORK GAS COMPANIES, 


Edited and Published by Cuas. W. Hastines, 8 Buckingham St., London, Eng. ee ene aa, DO Cone 
or re r. 


Each number contains articles in connection with the manufacture and supply of Gas ; sum- team wel ve pepplion to Gee Companies, by apply ng to WB 


mary of latest intelligence on the subject of Electrie Lighting ; articles upon Water Supply ; also | ¥0?®4t Vailedelphia, or rye 
ya : . CACLENDER & CO 
on the Construction and Maintenance of Gas, Water, and Sewage Works, OFFICE Gas LIGHT JovRNAL, 42 Pine St., N.Y 


CATHEL’S 


The Gas and Water Companies’ Directory.| ““* wonuar > 


Edited and Published Annually by CHARLES W. HASTINGS. 





Price, 10s., Postpaid. 


= 





Enables every Gas Consumer to ascertain at a glance, with- 


This Work gives ‘a complete list of all Gas and Water Companies throughout England, Scotland, Ireland ont any previous Knowledge of the Gas Meter, the quentity 
and money value of the Gas consumed. Aiso the best method 


and Wales j date of formation, amount of capita and names of all officers, etc. ; including carbon of obtaining from Gas the largest amount of its light, 
returns, prices paid for gas, dividends, etc. It will be to the advantage of Gas Compunies to supply 
: f their Consumers with one of these Guides, as a me f 
rice, in Oloth Covers, 58.; Paper Covers, 3s. 6d. " , ans of pre- 
Price, , 58.5 ip , 88. 6d. Postage Extra, venting complaints arising from their want ot knowledge in 


Address, 8 BUCKINGHAM STREET, regard to the registration of be ta aaie by 
Orhere Becekved at this Sites, LONDON, W. C., ENGLAND, ts Pine Stave, New York Boom 18, 
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The Gelebrated Retort Gas Cooking Stoves 
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ey . 
The annexed cut shows the prin- ACKNOWLEDGED 
ciple of the Retort Gas Stoves. 
The gas is superheated before its By ALI, SCIENTIFIC MEN 


union with the air, by passing the 


“i sgt eth Siael dnqesttaneptetirencaanabes 


same through inner tube A, into IN THE 
: retort B. It then descends to 
chamber C, passes through argand United States, Great Britain, 


burner D, where it unites with the 
air. By this process the gas is ex- 
panded three times in quantity, 


France, and Germany 














i ' thus exposing three times the sur- Ss 
i face for the air to strike, whereby a much larger amount 
of air is made to unite with the same amount of gas than THE BEST. 
t with any other gas stove. No. 3 Retort Cook and No. 1 Pertable Oven. 
41) They do not light back when turned down low. They do not smoke nor 
ii smut your dishes. No smell of unconsumed gas. 
Mi 
te CAST IRON FRONTS, NICKEL-PLATED TRIMMINGS. ALL SIZES AND PRICES. 
cP 
a 
re 
i No. 8. Retort Gas Cooking Stove. ; 

An Economy over other Gas Stoves of 25 per cent. actually Guaranteed. 
| RETORT GAS STOVE COMPANY, 
OFFICE & MANUFACTORY, 210, 212, & 214 EDDY ST., 
1 
ee ° 
4 Providence, Rhode Island, U.S. A. 

i FRED. 1. MARCY, President. =x. N. SMITH, Treasurer. 





